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Control of Acidosis 

Technical Field 

The present invent - *■ ° f « ° f STTlZ 

invoived in the deveiopmen, of acidosis. together with the ^ea™e" P<™ 

methods for the treannen, and/or p— n and/or deletion of ac* sl5 - vertebrates. 

Background Art , 

" j - «f .HH in the cut of an animal by microorganisms can cause 
The over production of acid in tnc guioj^ . Ja . „ w ■ 

fcnn.Lv. acLsr, which * - ■ ° f — - W hi8 " ^ " * 

a »dincre. S «lpa<ho S eniclt s -ofsutb»«eri»aidp»>««« 

The introduction of starch, sugars o, oii E osaccharid.s into the rumen of _ 
animais and tbe hind eu, (caecum and coion, of ruminant and ™^ ^ 
inching numans. Lads . rapid fermentation and producnon of «^ «» 
,. (VFAi. A^heratcofVPAr^ucrion^rheirrarcofrcrno^ rhcpH ^. 

Low 6.0. such ** t-fctaeUI — «* *" — * l ° ^ m ° ra ^ 

ro describe .he seouenda, reasons in .he rumen or the bind *tt that iead - 
acidosis The condition, of acidosis can be acuta, posing an .mmed-ato ''J-™"* 
,„ situation, or chronic (sub-acute, resuhu* in reductions in bod, feed «*. 

gain. There are a,so numerous disease conditions that can deve.op as secondary and 
, e „ iar vco™quer.ces of acid accumulation in the cut. „ rfhi „, te 
Amoo, the severa. meurods for reducin, the risk of acidoses, the use of anub.onc 
M additives such as virairdamyoin or certain ionophor.. hav. bean reiativeiy .ffe=uv.. 
However, under cenain feeding, condirions addition of virainiarnycin has not always 
" "dueed th. riak of acdosis (Godfrey - a*. ,«S; 0«*y and S.irer. ,996; Thorpe, a, 

'^cordinaiy, .here is a need to provide aUemat,ve mean, of control 

fermentative acidosis. . 

The main bacreriai species and srrains identified in the prescn. mvennon. 
CW«a« sp^ies. ^evoreHa-iike species. «tOT*<~4k> species, 
Itfc. species. — *— P" >ducteS 

and non-siime producin. iaedc acid baoerial isolates, have no. prev,ous.y been 
considered to be imporran, organisms in ft. deveiopmen. of fennentanve aados^ b 
„ fact, in the case of Srtnmana, ruminamium it should be noted that the .solate selected 
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bv Leedle (.970) «es identified on the basis of its ability to uulise Ucdc acid, rether than 
produce 1L and is therefore very different t. ft. Ml. M «-» P- ° f *' 

'"^"crcibrc. the present invention has identified a series of microorganisms 
response fo, the deveiopmen. of acidosis end describes vaccines, compos rdonsand 
JLb for the treatment and/or prevention and/or detection of aciaosts . vertebrae . 

Detailed Description of the Invention 
1 Vacel.cs/Pha.wceuac.l Compositions for Control of Acidosis 

According ,0 a Or* embodiment of the invention, mere is provided a vacctne for 
,„. prevention of iectic acidosis in . vertebrate, said vaccine comprising at leas, one 
isolated microcosm, or fragment or fragments thereof, wherein said microorganism 
ts capable of producing lactic acid within the gut of said vertebrate, and wheretn s.,d 
microorganism is seiected from the group consisting of: C/osrrt^-nke spec.es, 
,r e vo,„//o-lu« species. torerofahs-Ufc. species, & ,en,coec»s-hke spec.es, 
.M.^os species, oon-dextran slime producing Sr,eprocoe«r specie, -d non-siune 
produciMJ lactic acid bacterialisolates. 

Typicallv. in the vaccine of the present invention, the microorganism forms part of 
thenorn.algut'floraofavertebrate. More typically, the microorganism is invoked m *e 
aetioloey of fermentative lactic acidosis in vertebrates. Still more typically, the 
n^ganism is selected from the group consisting of: Streptococcus eautnus. 
Clostridium vUutinu,, Sclcnomonas ru^antiun, /Vev 0 «//«-Hkc specu*. 
Bacteroides-Xte species, ^roco^-like species, Streptococcus fan* SbRl and non- 
sUmc product lactic acid bacterial isolates LAB02, LAB06 and LAB08. Yet 5 t01 more 
typically, the microorganism is selected from the group consisting of: Streptococci b av,s 
(SbRl).' Streptococcus eauinus (SER1); Streptococcus eauinus (SER2); Selenomonas 
ruminantium (SRR1); Selenomonas ruminantium (SRR3): Clostridium-^ ^ulinus 
(LVR3); Clostridium-YOae vimlinus (LVR4). 

Yet even still more typically, the microorganism is on. of the following strains 
deposited with the Australian Government Analytical Laboratories (AGAL) of 1 Suakm 
. Street. Pymble. New South Wales. Australia, on 24 June 1999 and given aceesston 
numbers as outlined in the following table: m 

im- * Accession number ■ 

Microorganism . — 

Streptococcus bovis (SbRl A2): NM99/04455 

Streptococcus eauinus (SER1): NM99/04456 

/ctttmv NM99/04457 
,5 Streptococcus equinus (SER2): 
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Selenomonas ruminaniLum <SRR1) 
Selenomonas ruminaraium (SRR3) 
Closiridium-\\\& viiutinus (LVR3) 
rinstridium-M&e: vitulinus (LVR*) 



MM99/04458 
NM99/04460 
NM99/04461 
HM99/04462 



— 77^^ strains deposed with the 

; ^^ i - 1SOn ^ 0f " ) oj g 1 Suakin street. Pymblc. 

Au3tralia n Government A-W-J ^Z:Z* Z acce-on numbers as outlined * 

NeW South Wales. Australia, on 29 June 2000 an g ^ 

the following table: . 



Lab- code 



LAB 01/07-3 



LAB 02/11-2 



LAB 03/D 35 




LAB 04/D37 



T^^lik* predominancy rods m filam ents. NM»u 

pregnant* large cocci, occurrine ^ * ' 
and singly (larger than the S- be* plates SB Rl 
Sb5) 



LAB 05/D23 



— ~ ' . ._, , tcnlate. long 



LAB 06/D29 



LAB 07/H1 



LAB 08/H15 



jjgi P diameter matniy ~ ■ .^T l^WMOO^SS 

^nTslime producing lactic acid bactenal Isoiate. lon a 

. ,K,n s um thick rods, in sing es and short chaug. 

— ' 1 . ... ..i. t mHc fhr 



^.n S um thick roas. m sui^ — _ - NM00/1263 6 

i^L-like, predominantly short rods fornung NM00 
filaments. Morphologically similar to those isolated 

fmm pios (LAB01/07-3) ,„ 1 NM00/12637 

^reproducing lactic^TbacTenal isolate, an I NMOO 
endospore-formmg bacteria, rod shaped, straight w lt h 
a terminal spores. The spores are cyHndrica!. ova! and 
round in snap s- Gram positive. 



Ml 



. ,. \ ,r vRsi and C^mm-like vtzulinus 0-VR4) are new 

Clostridium-*** vituhnus (LVR3) and cio ^ ^ 

is o,ates. in relation to this, the 16S rRNA S ene sea.uenctnS *** P 

r ■ ^EO ID NOS- 1-7) of the present mvenuon makes it cie 
sequence lisung (SEQ ID NCJb. > riositidium. However, it is not a 

organism is not a -d that it is closer to a Oanruiiu 
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ea nnox be classified as a member of the genus Clostridium 
spore-torming baetenum and cannox be cta» ^ 

Consequently, « is necessary to name new gen aojr ^-iilcc 
and U^ughoux th e presem specification, the organxsm ,s referred 

V ' /UZi T K the arUcoccu. (SbRl) (NM99/04455) strain of the present 

Further- the Streptococcus streptococcus bovis 

invention is distinct from other Str^ococcu, , Laboratories 

j j Australian Government Anaiyuwu ^ 

iSb51 (NWB25). deputed «* - A.S.T ^ ^ g ^ ^ 

„ an. *e -—erf . — "peUe," 

slime. One of the aims of the present invuwm was the selection 

w .-.v. - — - <• — . — r •zrs^ 

, non-humar, pri™*"- murine, l>ovine. ovine. e,„ine 

avian, feline and canine. More typieo.lv, to v-ta. h-* 

coding of human, ovine, camelids. porcine, bovine, equine « <w _ 

Typically, the vaccine comprises live or dead toe. cells of a. leas, » of to 
iyp J embodirnem of the invention, 

nucroonrardsms as defined in accordance to to «*. m ^ lanlc 

,- More typify the serine comprises cell lysate from ai leas, one fermenta 

rx^ — — - - « ° f ~a^r: 

more typically, to «— comprises — « ^ T£, * 

anti^om at least one fennentative lactic acid produein, m.eroorganum » 

antigens irum av IVO ; ca iW the vaccine comprises outer 

the rlrst embodiment of the invention. Sull more tjp.cany. 

mc nisv microorganisms defined m tne 

„, membrane and associated protc.ns ot at least one of micr _ 

first embodiment of the invention. 

Typically, the fragment or fragments of the microorganism is present 
vaccine as an immunogenic polypeptide, glycopeptlde or the like. 

Typically the vaccine comprise, both live or dead intact cells of at least one of the 
, as defined in accordance with the first embodiment of the invention. 
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lo ., e , h er with outer membrane and associated proteins <* * « ° f *- 

nXoorganisms. • *M— <» * " — - ° f *~ I ~* " 

an immunogenic polypeptide, glycopepude or me like. 

proteins of at leas, on* Of rbese tnieroorgamsms. both dead in** ceHs .^« »^ 

oneofaMmicroor^msmsoftheinvenUon-and/orafragmentCsjorm 5 
„ In, - an immunogenic polypeptide, glycoside or the »» 

dead intac, cell, or outer membrane and associated protems or u^unogemc P»P*°»- 
^copepdde or the lifce. are derived from « least two microorganisms of the ,nv»no»^ 

TyW»v. the vaccine i. formulated for admin— vta 
Iu bcutaneo„,',opical or other parent route. In general, the ^Tr^ ^ 
,. p„se„, invention are comment in — -* « »— » ~ ^ J^J^ 
administration is generally not an effective route of venation. - " ' 
administraoon via an inuamuscular. subcutaneous, topical or other parenteral route IS 

"Spicily the vaccine may also include chines, such as: 0-CSF. GM-CSF, 

Tvpicallv. the vaccine may comprise a combination of two or more of the 
onanisms outlined in accordance «* — — « ° f *» *™ . 

Acceding to a second embodiment of the invention, mere a prov.ded a 
pharmaceutical composition for the prevention of lactic acidosts m a vcrcbnuc 
- comprising at .east one isolated micmorganism capable of producing lacttc acd umhrn 
" 31 venebrare. or fragment or fragments thereof, therein said m^ooraamsm 
"Vlected from the group consisting of: O— I*, specie, spec^ 
Boc«rci*,l*s species. ^rocoec^lik. species, AIM— spec.es, 
slime producing S,~„-— species and non-slim. producing lacuc ■-»-»-« 
.,„ iscates. together with a pharmaceuticaliy accputble carrier, adjuvant an /or dduen. 

TvpicaHy. in the pharmaceutic,! composition of the present mvennon, 
microcosm forms pan of the norma, g u, flora of a vertebrate. _*"."£2Z 
microorganism is involved in the aetioiogy of fennenuuive iacuc .cdos* 
Still more typically, the microorganism Is selected from the group 
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like species, Bactaroidas-^ spec.es, Enterococcus-lte species. Streptococcus bovis 
SbRl and non-slimc producing lactic acid bacterial isolates LAB02, LAB06 and LAB08. 
Vei still more typically, the microorganism is selected from the group consisting of: 
S.r^ococcus bovis (SbRl), Streptococcus cguinus (SER1); Streptococcus eauinus 
(SER2V Selenomonas ruminantium (SRR1): Selenomonas ruminantium (SRR3); 
Clostridium-Vte vitulinus (LVR3); Clostridium-}** vitutinus (LVR4), Prevorella-Ute 
isolates LAB01 and LAB03. Baeurotda-Wa isolates LAB 07. Enter ococcus-lite isolate 
LAB05, Streptococcus bovis SbRl, non-dextran slime .producing Streptococcus isolate 
LAB04 and non- 5 limc producing lactic acid bacterial isolates LAB02. LAB 06 and 
LAB08. 

More typically, the microorganism^) within the pharmaceutical composition is 
selected from the group consisting of: Strip,***** bovis (SbRl) (NMW/04455), 
Streptococcus equinus (SER1) (NM99/04456); Streptococcus equinus (SER2) 
(NM99/04457): Selenomonas ruminantium (SRR1) (NM99/0M58); ^Mmomu 
ruminantium (SRR3) (NM99/04460); Ctarrtfww-like wu/mitf (LVR3) (NM99/04461); 
Clostridium-likc vitulinus (LVR4) (NM99/04462). frevotella-like isolates LAB01 
(NM00/1263O) and LAB03 (NM00/12632), fte<tf*«>W«-like isolate LAB07 
(NMOO/12636). Enterococcus-likc isolate LAB05 (NM00/12634), Sfrejwococcw 6ov* 
(SbRl). non-dexxran slime producing Streptococci* isolate LAB04 (NM00/12633) and 
.o non-slime producing lactic acid bacterial isolates LAB 02 (NM00/12631), LAB 06 
(NM00/1 2635) and LAB08 (NMOO/12637). 

Typically, the microorganism(s) within the pharmaceutical composition is provided 
as live cells, attenuated cells, killed whole cells, cell lysate. crude antigen mixture or 
purified antigen or antigens from the microorganism. More typically, the microorganism, 
and/or fragment or fragments thereof, is present in the pharmaceutical composition as 
outer membrane and associated proteins of the microorganism. Even more typically, 
the microorganism, and/or fragment or fragments thereof, is present as an immunogenic 
polypeptide or glycopeptide. or the like. Yet still more typically, the pharmaceutical 
composition further comprises at least one cytokine, such as: G-CSF, GM-CSF, 
interleukins or tumour necrosis factor alpha, used singly or in combination. 

Typically, die pharmaceutical composition may comprise a combination of two or 
more of the microorganisms defined the second embodiment of the invention. 

Typically, the microorganism present in the pharmaceutical composition may exist 
as a monoculture of at least one microorganism defined in the second embodiment of the 
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invention, or may be present as a mixed culture with other microorganisms, wherein the 
predominant microorganism(s) is that defined in the second embodiment of The invention. 

Typicallv. the pharmaceutical composition in accordance with the second 
embodiment of the invention may also include an adjuvant. More typically., the adjuvant 
is selected from me group consisting of: Freunds Complete/Incomplete Adjuvant, 
Monicnide Marcol Adjuvant, Phosphate Buffered Saline and Mannan oil emulsions, 
saponins (QuilA). dextran (dextran sulphate, DEAE-Dextran). aluminium compounds 
(Inject Alum). N-accrylglucosamiyl-N-acctylmuramyl-L-alanyl-D-isoglutamine (Gerbu 
adjuvant). More typically, the adjuvant is selected from the group as described in the 
Vaccine I99S, vol 13 p 1203; 1993 vol li p 293; and 1992 vol 10 p 427. the disclosures 
of which are incorporated herein by reference. 
2. Methods for Control of Acidosis 

According to a third embodiment of the invention, there is provided a method for 
inducing an immune response against lactic acidosis in a vertebrate, said method 
comprising administering to said vertebrate an immunologically effective amount of the 
vaccine in accordance with the first embodiment of the invention, or a pharmaceutical 
composition in accordance with the second embodiment of the invention. 

According to a fourth embodiment of the invention, there is provided the vaccine 
as defined in accordance with the first embodiment of the invention, or a 
pharmaceutical composition as defined in accordance with the second embodiment of 
the Invention, when used in inducing an immune response against lactic acidosis in a 
vertebrate. 

According to a fifth embodiment of the invention, there is provided the use of at 
least one isolated microorganism capable of producing lactic acid within the gut of a 

; vertebrate, or fragment or fragments thereof, wherein said microorganism is selected 
from the group consisting of: Ctostridium-bke species. Prevotella-like species, 
Biici'araid*s-lik* species. Enterococcus-Wkc species. Selenomanas species, non-dextran 
slime producing Streptococcus species and non-slime producing lactic acid bacterial 
isolates, or a pharmaceutical composition as defined in accordance with the second 

o embodiment of the invention, in the preparation of a vaccine for inducing an immune 
response against lactic acidosis in a vertebrate. 

Still more typically, the microorganism is selected from the group consisting of: 
Streptococcus equinus. Closiridfum-like vitulinus. Selenomanas ruminanilum. Prevotella- 
liUe species. Bacraroides-Vike species. Enterococcus-like species. Streptococcus bovis 

> SbR.1 and non-slimc producing lactic acid bacterial isolates LAB02. LAB 06 and LAB08. 
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Yet still more typically, the microorganism is selected from the group consisting of: 
Streptococcus bovis (SbRl), Streptococcus equinus (SER1): Streptococcus equinus 
(SER2); Selenomonas ruminaniium (SRRl); Selenomonas ruminanrium (SRR3): 
Closrridium-lik& vitulinus CLVR3); Clostridium-lxke. vitulinus (LVR4), PrexoiellaAikt 
isolates LAB01 and LAB03, BacteroidesAikc isolates LAB07, Enrerococcus-likc isolate 
LAB05, Streptococcus bovis SbRl, non-dextran slime producing Streptococcus isolate 
LAB04 and non-slirne producing lactic acid bacterial isolates LAB02. LAB06 and 
LAB08. * 

Yet still more typically, the microorganism(s) is selected from the group consisting 
of: Streptococcus bovis (SbRl) (NM99/04455), Streptococcus equinus (SER1) 
(NM99/04456); ^Streptococcus equinus (SER2) (NM99/04457); Selenomonas 
ruminaniium (SRRl ) (NM99/04458) : Selenomonas ruminanrium (SKR3) 
(NM99/04460); Clostridium-like vitulinus (LVR3) (NM99/04461); Clostridium-l\k& 
vitulinus (LVR4) (NM99/Q4462) , Prevoielta-Ukc isolates LAB 01 (NMOO/12630) and 
LAB03 (NM00/12632), Bacteroides-lxke isolate LAB07 (NMOO/12636). Entcrococcus- 
like isolate LAB05 (NM00/12634), Streptococcus bovis (SbRl), non-dextran slime 
producing Streptococcus isolate LAB04 (NMOO/12653) and non-slime producing lactic 
acid bacterial isolates LAB02 (NM00/1263 1), LAB06 (NMOO/12635) and LAB08 
(NM00/12637). 

Typically, the vaccine or pharmaceutical composition administered in accordance 
with the third, fourth or fifth embodiments of the invention* may also be simultaneously 
or sequentially administered with cytokines, such as: G-CSR GM-CSF. iraerleukins or 
rumour necrosis factor. Cytokines can also be combined with adjuvants to enhance the 
immune response- 
According to a sixth embodiment of the invention, there is provided a method for 
the treatment and/or prophylaxis of lactic acidosis in a vertebrate in need of said 
treatment and/or prophylaxis, wherein said method comprises administering to said 
vertebrate a therapeutically effective amount of the vaccine in accordance with the first 
embodiment of the invention, or a pharmaceutical composition in accordance with the 
second embodiment of the invention. 

According to a seventh embodiment of the invention, there is provided the vaccine 
as defined in accordance with the first embodiment of the invention, or the 
pharmaceutical composition as defined in accordance with the second embodiment of 
the invention, when used in the treatment and/or prophylaxis of lactic acidosis in a 
vertebrate in need of said treatment and/or prophylaxis. 
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According to an eighth embodiment of the invention, there is provided the use of 
ai least one isolated microorganism capable of producing lactic acid within the gut of a 
vertebrate, or fragment or fragments thereof, wherein said microorganism is selected 
from the group consisting of: ClostrldiumMkc species, Prevotella-Wte species, 
Bactcroides-\ite species, Enterococcus-lUnc species. Selenomonas species, non-dextran 
slime producing Streptococcus species and non-slime producing lactic acid bacterial 
isolates, in the preparation of a medicament for the treatment and/or prophylaxis of 
disease in a vertebrate in need of said treatment and/or prophylaxis. 

Typically, the microorganism(s) used in accordance with the eighth embodiment of 
the invention are selected from the group consisting of: Streptococcus equinus, 
ClostridiumAWx vitulinus, Selenomonas ruminantium, PrevotellaAikc species, 
Bacreroides'likc species. Enterococcus-hkc species. Streptococcus bovis SbRl and non- 
slime producing lactic acid bacterial isolates LAB 02, LAB06 and LABOR. Ever, more 
typically, the microorganism is selected from the group consisting of: Streptococcus bovis 
(SbRlV Streptococcus equinus (SER1);- Streptococcus equinus (SER2); Selenomonas 
ruminantium (SRR1); Selenomonas ruminantium (SRR3); Clostridium-)^ vitulinus 
(LVR3): Closiridtum-like vitulinus (L VR4) , Prevotella-Yikt isolates LAB01 and LAB03, 
Bacteroides-lite isolates LAB07. Enterococcus-iite isolate LAB05. Streptococcus bovis 
SbRl. non-dextran slime producing Streptococcus isolate LAB04 and non-slimc 
producing lactic acid bacterial isolates LAB02. LAB06 and LAB08. 

Yet still more typically, the microorganism^) is selected from the group consisting 
of: S/rep/ococcw5 bovis (SbRl) (NM99/04455), Streptococcus equinus CSER1) 
(NM99/04456); Streptococcus equinus (SER2) (NM99/04457); Selenomonas 
ruminantium (SRR1) (NM99/04458): Selenomonas ruminantium (SRR3) 
(NM99/04460); Clostridium-like vitulinus (LVR3) (NM99/04461); ClostridiumAikc 
vimlinus (LVR4) (NM99/04462), Prevoiella-\ike isolates LAB01 (NMOO/12630) and 
LAB03 (NM00/12632), BacterotdesASSae isolate LAB07 (NM00/12636). Enierococcus- 
like isolate LAB05 (NM00/12634), Streptococcus bovis (SbRl). non-dextran slime 
producing Streptococcus isolate LAB 04 (NM00/12633) and non-slimc producing lactic 
„ acid bacterial isolates LAB02 (NM00/12631). LAB06 (NM00/12635) and LAB08 
(N M00/ 1 2637). 

Typically, the method in accordance with the third or sixth embodiment of the 
invention, the vaccine or pharmaceutical composition in accordance with the fourth or 
seventh embodiment of the invention, or the use in accordance with the fifth or eighth 
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embodiment of the invention- further comprises administering at least one cytokine, such 
as: G-CSF, GM-CSF, interleuJons or tumour necrosis factor. 

Typically , the method in accordance with the third or sixth embodiment of the 
invention, the vaccine or pharmaceuticaJ composition in accordance with the fourth or 
seventh embodiment of the invention, or the use in accordance with the fifth or eighth 
embodiment of the invention, further comprises administering an active agent to the 
vertebrate to assist in the treatment and/or prophylaxis of lactic acidosis in the vertebrate 
in need of said treatment and/or prophylaxis. 

Typically, in the method in accordance with the third or sixth embodiment of the 
invention, the vaccine or pharmaceutical composition in accordance with the fourth or 
seventh embodiment of the invention, or the use in accordance with the fifth or eighth 
embodiment of the invention, the active agent is selected trom the group consisting of: 
antibiotics, enzyme preparations, clay preparations, compounds which slow the digesra 
flow, prebiotics and probioiics. 

According to a ninth embodiment of the invention, there is provided a method for 
the treatment and/or prophylaxis of lactic acidosis in a vertebrate in need of said 
treatment and/or prophylaxis, wherein said method comprises administering to said 
vertebrate a therapeutically effective amount of an active agent capable of preventing or 
controlling lactic acid accumulation in the gut of a vertebrate, and wherein said lactic acid 
is produced by at least one microorganism selected from the group consisting of: 
Clostridium-Yikz species, Prevotella-like species. Bacreroides-likt; species. Enterococcus— 
like species. Selenomonas species, non-dextran slime producing Streptococcus species 
and non-slime producing lactic acid bacterial isolates. 

According to a tenth embodiment of the invention, there is provided an active 
agent capable of preventing or controlling lactic acid accumulation in the gut of a 
vertebrate, when used in the treatment and/or prophylaxis of lactic acidosis in a 
vertebrate in need of said treatment and/or prophylaxis, wherein said lactic acid is 
produced by at least one of the isolated microorganisms selected from the group 
consisting of: ClostridiumAike species, Prevotella-Mkv species, Bacteroides-like species, 
Eyiierococcus-Aikt species, Selenomonas species, non-dextran slime producing 
Streptococcus species and non-slime producing lactic acid bacterial isolates. 

According to an eleventh embodiment of the invention, there is provided use of an 
active agent capable of preventing or controlling lactic acid accumulation in the gut of a 
vertebrate, in the preparation of a medicament for the treatment and/or prophylaxis of 
lactic acidosis in a vertebrate in need of said treatment and/or prophylaxis, wherein said 
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lactic acid is produced by at least one of the isolated microorganisms selected from the 
group consisting of: Clostridium-likB species, Prevorella-Uke species. Bacteroides-ilk.it 
species. Enterococcus-like species. Selenomonas species, non-dextran slime producing 
Streptococcus species and non-slime producing lactic acid bacterial isolates. 

Typically, in the method, active agent or use in accordance with the ninth, tenth or 
eleventh embodiments of the invention, the microorganism is selected from the group 
consisting of: Streptococcus equinus, Clostridium -like vitulinus. Selenomonas 
ruminantium, Prevotella-likc species. Bacteroides-Wke species. Enterococcus-Aik* 
species. Streptococcus bovis SbRl and non-slime producing lactic acid bacterial isolates 
LAB 02, LAB 06 and,LAB08. Even more typically, the microorganism is selected from 
the group consisting of: Streptococcus bovis (SbRl), Streptococcus equinus (SER1); 
Streptococcus equinus (SER2); Selenomonas ruminantium (SRRl); Selenomonas 
ruminantium (SRR3V. Clostridium-lite vitulinus (L.VR3): Clostridium-m* vitulinus 
(LVRa), Prevatella-tike isolates LAB 01 and LAB03. Bacteroides-Uke isolates LAB07, 
Emerocaccus-llke isolate LAB05. Streptococcus bovis SbRl, non-dextran slime 
producing Streptococcus isolate LAB 04 and non-sliroe producing lactic acid bacterial 
isolates LAB02, LAB06 and LAB08. 

Yet still more typically, the microorganism(s) is selected from the group consisting 
of: Streptococcus bovis (SbRl) (NM99/04455), Streptococcus equinus (SER1) 
, (NM99/04456); Streptococcus equinus (SER2) (NM99/04457): Selenomonas 
ruminantium (SRRl) (NM99/04458); Selenomonas ruminantium (SRR3) 
(NM99/04460); Clostridium-Wke viiulinus (LVR3) (NM99/04461); Clostridium-Mkv 
vitulinus (LVR4) (NM99/04462), PrevoteUa-Wke. isolates LAB01 (NM00/12630) and 
LAB03 (NMOO/12632), BacteroidesAike. isolate LAB07 (NM00/12636). Enterococcus- 
f like isolate LAB05 (NMO0/12634), Streptococcus bovis (SbRl), non-dextran slime 
producing Streptococcus isolate LAB 04 (NM00/12633) and non-slime producing lactic 
acid bacterial isolates LAB 02 (NMOO/1263 1). LAB06 (NM00/12635) and LAB08 
(N M00/ 1263 7). 

Typically, in the method, active agent or use in accordance with the ninth, tenth or 
» eleventh embodiments of the invention, the active agent is used in conjunction with a 
vaccine according to the first or seventeenth embodiment of the invention. 

Typically, in the method, active agent or use in accordance with the ninth, tenth or 
eleventh embodiments of the invention, the active agent is selected from the group 
consisting of: antibi tics, enzyme preparations, clay preparations, compounds which slow 
; the digesta flow, prebiotics and probiotics. 
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The following relates to any one of the third through to eleventh embodiments of 
ihc invention. 

Typically, the antibiotic is active against gram-positive lactic acid producing 
microorganisms. 

Typically, the enzyme preparation is active against lactic acid producing gram- 
negative bacteria. 

Typically, the clay preparation is active against lactic acid producing Gram- 
negative or Gram positive bacteria. 

Typically. the compounds which slow digesta flow rate are indirectly active against 
lactic acid producing gram-negative bacteria. More typically, the compounds which slow 
digesta flow rate arc typically selected from the group consisting of biologically active 
peptides (BAP), compounds active on the autonomic nervous system, 5HT 
agonists/antagonists* motilin antagonists. NO promoters, and dopamine. 

Typically, the probiotic preparations include bacteria selected from the group 
consisting of: Kdegasphera, Veillenolla. Selenomonas, Propionibacterium. Anaerovibrio 
and Pcptococcus. More typically, the probiotic preparations include yeast and mycelial 
preparations capable of utilising lactic acid, and converting lactic acid to volatile fatty 
acids and other end products. 

Typically, the active agent is active against at least one of the isolated 
microorganisms as defined in accordance with the first embodiment of the invention. 

Typically, the antibiotic is an antibiotic active against lactic acid producing 
bucteria that can be selected from any listing of antibiotic compounds such as available 
in text books, and reports such as the Report of the Joint Expert Advisory Committee 
on Antibiotic Resistance (JET AGAR, 1999), the disclosure of which Is incorporated 
herein by reference. , 

More typically, the antibiotic is selected from the group consisting of: Acyclovir 
(Zovirax), Amantadine (Symmetrel), Amikacin (generic). Gentamicin (generic), 
Tobramycin (generic). Amoxicillin (generic), Amoxicillin/Clavulanate (Augmenting 
Amphotericin B (Fungizone), Ampicillin (generic), Atovaquonc (Mepron), Cefazolin 
(generic), Cefepime (Maxipime), Cefotaxime (Claforan), Cefuroxime (Zinacef), 
Chloramphenicol (generic), Clotrimazole (Mycelex), Ciprofloxacin (Cipro), , 
Clarithromycin (Biaxin), Dicloxacillin (generic). Doxycycline (generic), Erythromycin 
lactobxonatc and other sails Fluconazole (Diflucan), F scarnet (Foscavir), Ganciclovir. 
(Cyto vene # DHPG) , Imipenem/Cilastatin (Primaxin) . Ketoconazole (generic) , 
Metronidazole (Flagyl), Nitrofurantoin Nystatin (generic) fluconazole, or 
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amphotericin., Penicillin G (generic) (sodium or potassium salt), Pentamidine (generic), 
Ptperacillin/Tazobactam (Zosyn). Rifampin (Rifadin). Ticarciliin/Clavulanate 
(Timentin), Trimethoprim Sulfamethoxazole, Vancomycin (generic), and any 

combination thereof. , 

More typically, the antibiotics may be used in combination with any antibiotic 
agents active against lactic acid producing bacteria such as Streptococcus spp. 
Closiridium-like and Lactobacillus spp. Still more typically, the antibiotic agents active 
against gram-positive lactic acid producing bacteria may be selected from the group 
consisting of: glycopeptide antibiotics, more typically, ardacin, avoparcin, teicoplanin 
or vancomycin; glycolipid antibiotics, more typically flavomycin (bambermycin): 
Svreptogramin antibiotics, more typically virginiamycin; polypeptide antibiotics, more 
typically bacitracin zinc, bacitracin methylene disalicylate, virginiamycin S or 
polymixins (B & E); macrolide antibiotics, more typically tylosin, spiramycin, 
virginiamycin M, josamycm, spectinomycin or erythromycin: or sulmr-contaming 
peptide antibiotics, more typically thiopeptone. thiopeptin, sulfomycin, thiostrepton, 
sporangiomycin, siomycin or taitomycin; lincosamide antibiotics, more rypieally 
Hncomycin or clindamycin; or pleuromutilins riamulin; or nitrofuran antibiotics, more 
typically nitrofurantoin, nitrofurazone or furazolidone; tetracycline antibiotics, more 
typically chlortetracycline or oxy tetracycline; doxycycline, minocycline, penicillin 
antibiotics, more typically penicillinase-resistant penicillins, such as oxacillin or 
methicillin, penicillin V or ampicillin: polythiazole antibiotics, more typically 
nosiheptide; or ionophore antibiotics, more typically lasalocid, tetronasin, naracin or 
salinomycin; or, novobiocin sodium, bottromycin tartrate: streptogramin antibiotics, 
more typically, quinupristin/dalfopriscin (RP 59500; Synercid) or streptogramin 
combinations Iquinupristin/dalfopristin (RP 59500; Synercid)), eveminomycin 
derivatives (SCH 27899), oxazolidinones (U-100572, U-100766); fluoroquinolone 
antibiotics, more typically, ciprofloxacin, ofloxacin, clinafloxacin, DU 6859a, 
grepafloxacin. levofloxacin, sparfloxacin or eprofloxacin. uovafloxacin: bcia-lactaro 
antibiotics: nitrovin (payzone), enramycin, mupiricin, magainin antibiotics, 
n chloramphenicols and related compounds, including florphenicol thiampbenicol, and 
any combinaiion thereof. 

Typically, the antibiotics active against lactic acid producing microorganisms may 
be used in conjunction with the vaccine in accordance with the first or seventeenth 
embodiments of the invention. 
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Typically, the antibiotics acrive against gram-positive lactic acid producing 
microorganisms may be used in conjunction with the vaccine in accordance with the 
first or seventeenth embodiments of the invention. For example animals may be 
immunised against Selenomonns type bacteria and fed diets containing the antibiotic 
virginiamycin active against Streptococcus spp. and lactobacilli of lactic acid producing 
bacteria. 

Typically, vaccines against Gram positive lactic acid producing bacteria can be 
used in combination with the vaccine in accordance, with the first or seventeenth 
embodiments of the invention. For example, animals may be immunised against the 
Gram negative Selenomonas type bacteria and against Streptococcus spp. and 
Clostridium-\'ik& lactic acid producing bacteria. 

Typically, vaccines against Gram positive lactic acid producing bacteria may also 
be used in combination with vaccines against Gram negative lactic acid producing 
bacteria, and these vaccines can also be used in conjunction with antibiotic compounds 
active against lactic acid bacteria. 

Typically, the enzyme preparation is active against lactic acid producing gram- 
negative bacteria. More typically > enzyme preparations are designed to reduce the 
passage of fermentable carbohydrate to the hind gut through improving the digestion 
and absorption in the intestine of starches, disaccharides, oligosaccharides, non-starch 
polysaccharides, protein starch complexes and any polysaccharide which is incompletely 
digested in the intestine, but which is readily fermentable in the hind gut. 

Typically, preferred enzymes for the break down of non-starch polysaccharides 
and starches include the following: glyconases Including: amylase, maltase. invertase, 
ot-glucosidases, emulsin, and amyloglucosidasc; (3-glucanases 0-glucanase, xylanase; 
enzymes which break down galactosides of the raffinosse series and other ct- 
galaciosides including ot-galactosidase, enzymes which break down the proteins forming 
part of the matrix surrounding starches, sugars and non-starch carbohydrates in plant 
material, including: pepsin, trypsin, trypsinogen, chymotrypsin and natural and 
synthetic proteolytic enzymes of chemical or microbial origin, enzymes which 
depolymerise non-starch polysaccharides Including: arabinoxylans and (5-glucans, and 
enzymes active in the break down of cellulose, including: ccilulase, enzymes active in 
the break down of colloidal polysaccharides, pectic substances, which include: 
galactouronans, galactan and arabinans, as well as the neutral polysaccharides such as 
xyloglucans and galactomannans and other non-starch polysaccharides such as; 
rhamnogalactouronan with arabinose and galactose, arabinogalactan, glucan. 
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xylbglucan, gaiactouronan with arabinose and uronan with arabinose. These enzymes 
can be used individually or in combination. 

Typically, the enzyme preparation active against lactic acid accumulation from 
gram-negative lactic acid producing microorganisms may be used in conjunction with 
the vaccine in accordance with the first or seventeenth embodiments of the invention. 

Typically, the clay preparation is active against lactic acid producing Gram- 
necative or Gram positive bacteria. More typically, clay preparations are designed to 
reduce the rate of fermentation and binds specific ions in a way which reduces the 
adverse effects of rapid fermentation of starch and other soluble carbohydrates in the 

» gastrointestinal tract. 

Typically, preferred clays for reducing the rate of fermentation and the osmotic 
effects of rapid fermentation within the gut include: kaolinite, bemonite, 
montmorrilonite, ilUte, dinoliptolite, heulandite, palygorsite, saponite, smectite, 
chrysotile. lizardite, talc, pyrophyllite. vermiculitc. beidellite, halloysite or zeolite types 

5 or clay, and these can be activated by a wide range of ions including sodium, calcium, 
potassium and mixtures of these and other ions. These clays can be used individually or 
in combination. 

Typically, the clay preparation active against lactic acid accumulation from gram- 
negative laede acid producing microorganisms may be used in conjunction with the 
2 o vaccine in accordance with the First or seventeenth embodiments of the invention. 

Typically, the compounds which slow digesta flow rate are indirectly active 
against lactic acid producing gram-negative bacteria. More typically, by administering 
compounds which slow digesta flow rate, intestinal digestion and absorption are 
increased, reducing the amount of fermentable substrate passing to the bind gut. 
is Generally , preferred agents to slow the flow of digeseta include biologically active 

peptides (BAP) in a form which will reach the duodenum, and are active in modulating 
the activity of the digestive tract, gastric emptying and the rate of passage through me 
intestine. More typically, these biologically active peptides include opioid peptides. 
Compounds active on the autonomic nervous system <cg atropine and atropine-like 
jo compounds) may affect digesta flow and have similar effects. Compounds such as 5HT 
agonists/antagonists, motilin antagonists, NO promoters, dopamine agonists may also be 
used. 

Whilst a range of proteins potentially produce opioid peptides on hydrolisation, 
the p-casomorphras. which can be derived from (5-cascin increasing casein during P- 
.-5 casein digestion, are particularly active. 
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It has traditionally been assumed that the nutritional » . 1- 
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related to the essential amino acids suppuea to u» 

rciatea 10 «i biologically active peptides and the 
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and this results in more efficient intesuna s 

Pntcdcal methods of supplying biologically active opioid pepude. is *ro»Sh 
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ac ,d "1. fror/gratn-negative iacric acidproducing 
used in function with the vaccine in accordance with the fl- or sevens 

embodiments of the invention. ^ , ir .- ^ cram . 

Typically, probiotlc agents are also active against lactic acid producing 

. 1 ii„ ,h. mobiotie reduces lactic acid accumulation from 

negative bacteria. More typically, the probiotic rem. ^hodl-en, 
„,Lt »». of - microorganisms as defined in accordance with the f,r« ™bod^m 

.,,„„.;„. eri d products of fermentation; through 
of the invention by: formation of alternative eno pro 

increased utilisation of lactic acid: or through the conversion of lactic acid m voraUle 
fauy acids which can be absorbed from the gut, thereby reducing acd«, in d. t» 

The effects of immunisation and andbiotic us. can be fanner enhanced by their 
use > cordon w,th P—' in die form of bacteria se.ec»d for 

• a. • ,v. t=nr examule Megasphera elsdeniii and certain strains of 

fermentation characteristics. For example, we S ^ . . _ 

SL— « that can ferment augars or starch without -«"5 

Lie acid ma, be used in a probiotic composition. Other probiotic — 
se,ected for reducing lactic build up during starch fennentauon ><*>*^™™ 
and SUUI (Alhu. LB. 1999 see pin). Strains of S*«m«uu rumvannum vary 
— y in their ability to ferment *areh and * the. ability — y~-L 
Whhe some strains have been isolated for their .butty to uul.se .a«c acid. 0. ~ 
(SPJU and SRR3) disclosed in the present Invention are aggressive producers of lacne 
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This combination of immumsauot^ibiotie treatment ~ith to use of optics 
to corarol of lactic acid producing bacteria and thus aUowmg to beter 

allocs UK com™ The effect of this combination 

establishment of favourable starch utlhsmg orgamsms. The ette 

of treatments is synergistic and not merely additive. 

Typically, preferred probiotic preparations inch.de bactena »>uoh ferment atan* 
and sujL to end products other than lactic acid, (ic volatile fatty actds). and bactena 
wCconven JL acid to volatile fatty acios. More typically, n^ar^such 
« Me,^. and certain strains of S S Wr.»»»s -wi-- can ferment 

sugars or starch without accumuhtdon of .actio add and these suains can be t»ed to 

reduce lactic acid accumulation- ^ 

More typically, the probiotic preparations may include bactena that belong to the 
-enera: Succinomonos, Buryrivibrio, Baaeroites an* Succinic. These bactena ~n 
^ used individually or in combination. More typically, the probiouc preparations may 
include anaerobic bacteria. Even more typically, the probiotic preparations may mdudc 
, bacteria selected front the group consisting of: Megasphera, VeiUenoUa. Seleno^nns 
Propioni^erium. Anaerobe and Peprococaus. These bacteria can be used 
individually or in combination. Still more typically, preferred probiotic preparations 
include yeast and mycelial preparation, capable of utilising lactic acid, and convening 
lactic acid to volatile fatty acids and other end products. Yet still more typically, the 
probiotic preparations may include yeast and mycelial preparations such as Yea-Sacc- 

Typically, at least any two of the above sample microorganisms of the probiotic 
preparation may be used in combination in the probiotic preparation. 

Typically, the above probiotics may be used in conjunction with the vaccme m 
accordance with the first or seventeenth embodiments of the invention. 

Typically, a combination of immunisation/active agent treatment, allows the 
control harmful lactic acid producing bacteria and thus allowing the better establishment 
of favourable starch utilising organisms. The effect of this combination of treatment ts 
synergistic and not merely additive. 

Typically, lactic acidosis is associated with * wide range of disorders, including: 
3„ immune disorders, including diabetes, dermatitis, arthritis, rheumatoid arthritis, multiple 
sclerosis amyotrophic lateral sclerosis, chronic fatigue syndrome, myasthenia gravis, 
inflammatory bowel disease, coeliac disease, irritable bowel S yndrome, Crohn's disease, 
effects on the pancreas, kidneys, thyroid and other organs of the endocrine system, and 
immune conditions associated with localised inflammation of sections of the gut; 
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homeosiasis disorders, including mineral and electrolyte imbalances, such as 
osteoporosis: impaired reproductive performance; predisposition to ulceration of the 
gastrointestinal tract: respiratory tract disorders, including asthma; attention deficit 
disorder, autism, atopy, hypertension; infected gums and dental caries; viral infections, 
including herpes; predisposition to infection by bacteria, viruses and mycoplasmas fungi 
or protozoa: exacerbation of heat stress, and impaired hair, milk production and wool 
growth. 

3. Nucleic acid molecules and antibodies 

According to a twelfth, embodiment of the invention, there is provided an isolated 
nucleic acid molecule comprising a polynucleotide sequence capable of selectively 
hybridising to at least a portion of the nucleic acid of at least one of the isolated 
microorganisms selected from the group consisting of: Clostrfdium-like species, 
Prvvoiella-like species. BacteroidesAiks species. Enterococcus-\\kc species, 
Selenomonas species, non-dextran slime producing Streptococcus- species and non-slime 
producing lactic acid bacterial isolates. 

Typically, the microorganism is selected from the group consisting of: 
Streptococcus equinus. Clostridium-like vitulinus, Selenomonas ruminantium, Prevotella- 
like species, £*cteroides-\ike species, Enierococcus-like species, Streptococcus bovis 
SbRl and non-slime producing lactic acid bacterial isolates LAB02, LAB06 and LAB08. 
Even more typically, the microorganism is selected from die group consisting of: 
Streptococcus bovis (SbRl), Streptococcus equinus (SER1): Streptococcus equinus 
(SER2); Selenomonas ruminantium (SRR1); Selenomonas ruminantium (SRR3); 
Clostridium-Vke vitulinus (LVR3); Clostridium-]^ vitulinus (LVR4). Prevoiella-X\V& 
isolates LAB01 and LAB03, Bacteroides-like isolates LAB07, £nterococcus-lik& isolate 
} LAB05. Streptococcus bovis SbRl, non-dextran slime producing Streptococcus isolate 
LAB04 and non-slime producing lactic acid bacterial isolates LAB02. L.AB06 and 
LAB08. 

Yet still more typically, the microorganism is selected from the group consisting of: 
Streptococcus bovis (SbRl) (NM99/04455), Streptococcus equinus (SER1) 

o (NM99/04456); Streptococcus equinus (SER2) (NM99/04457); Selenomonas 
ruminantium (SRR1) (NM99/04458); Selenomonas ruminantium (SRR3) 
(NM99/04460); Clostridium-Uke vitulinus (LVR3) (NM99/04461); Clostridium-like 
vitulinus (LVR4) (NM99/04462). Prevotella-Mke isolates LAB01 (NM00/12630) and 
LAB03 (NM00/12632). Bacteroides-like isolate LAB 07 fNMOO/12636), Enterococcus- 

> like isolate LAB05 (NM00/12634), Streptococcus bovis (SbRl), non-dcxtran slime 
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producing Streptococcus isolate LAB04 (NM00/12633) and non-slimc producing lactic 
acid bacterial isolates LAB02 (NM00/12631). LAB06 (NM00/1263S) and LAB08 

(NM00/12637). ; 

According to a thirteenth embodiment of the invention, there is provided an 
isolated nucleic acid molecule comprising a polynucleotide sequence selected from the 
group consisting of: SEQ ID Nos: 1-7. 

Typically, the nucleic acid molecule corresponds to a DNA or RNA molecule. 

Typically, the nucleic acid molecule also includes within its scope an analogue of 
the polynucleotide sequence defined in accordance with the twelfth or thirteenth 
embodiments of the, invention, wherein said analogue encodes a polypeptide having a 
biological activity which is functionally the same as the polypeptide^) encoded by the 
polynucleotide sequence defined in accordance with the twelfth or thirteenth 
embodiments of the invention, wherein said polynucleotide sequence can be located and 
isolated using standard techniques in molecular biology, without undue trial and 
experimentation. 

Typically, the nucleic acid molecule also includes within its scope an analogue of 
the polynucleotide sequence defined in accordance with the twelfth or thirteenth 
embodiments of the invention, which has at least 45% homology to the polynucleotide 
sequences so defined. More typically, the analogue of the polynucleotide sequences has 
at least 55% homology, still more typically the analogue has at least 60% homology, 
even more typically, the analogue has at least 75% homology, still more typically, the 
analogue has at least 85% homology, and yet still more typically, the analogue has at 
least 90% homology, and yet even still more typically, the analogue has at least 95-99% 
homology to the polynucleotide sequences so defined. 

The degree of homology between two nucleic acid sequences may be determined 
by means of computer programs known in the an such as GAP provided in the GCG 
program package (Program Manual for the Wisconsin Package, Version 8, August 
1996, Genetics Computer Group, 575 Science Drive. Madison. Wisconsin. USA 
537 U) (Needleman, S.B. and Wunsch, CD., (1970), Journal of Molecular Biology, 
48, 443-453). Using GAP with the following settings for DNA sequence comparison: 
GAP creation penalty of 5.0 and GAP extension penalty of 0.3. 

Typically, the nucleic acid molecule also includes within its scope an analogue of 
the polynucleotide sequence defined in accordance with the twelfth or thirteenth 
embodiments of the invention, wherein said analogue is capable of hybridising to the 
polynucleotide sequences defined in accordance with the twelfth or thirteenth 
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embodiments of the invention under conditions of low stringency. More typically, low 
stringency hybridisation conditions correspond to hybridisation performed in conditions 
of low temperature and/or high salt. Even more typically, low stringency hybridisation 
conditions correspond to hybridisation performed at 50°C in 6xSSC. 
-* For example, suitable experimental conditions for determining whether a given 

nucleic acid molecule hybridises to a specified nucleic acid may involve following the 
following hybridisation routine: prcsoaking of a Alter containing a relevant sample of 
the nucleic acid to be examined in 5 x SSC for 10 min, and prehybridisation of the filter 
in a solution of 5 x SSC, 5 x Denhardt's solution, 0.5% SDS and 100 ng/mi of 

in denatured sonicated salmon sperm DNA, followed by hybridisation in the same solution 
containing a concentration of 10 ng/ml of a 32 P-dCTP-labclcd probe for 12 hours at 
approximately 45°C, in accordance with the hybridisation methods as described in 
Sambrook er at. (19S9; Molecular Cloning, A Laboratory Manual. 2nd edition. Cold 
Spring Harbour, New York). 

15 The filter is then washed twice far 30 minutes in 2 x SSC, 0.5 95 SDS at least 55° 

C (low stringency), at least 60°C (medium stringency), at least 65°C (medium/high 
stringency), at least 70°C (high stringency), or at least 75°C (very high stringency). 
Hybridisation may be detected by exposure of the filter to an X-ray film. 

Further, there arc many conditions and factors, well known to those skilled in the 

20 art, which may be used to alter the stringency of hybridisation. For instance, 
alterations to features such as: the length and nature (DNA, RNA, base composition) of 
the nucleic acid to be hybridised to a specified nucleic acid; concentration of salts and 
other components, such as the presence or absence of formamide, dextran sulfate, 
polyethylene glycol etc; and altering the temperature of the hybridisation and/or 

2- a washing steps, all influence the dynamics and stringency of nucleic acid hybridisation. 

Further, it is also possible to theoretically predict whether or not two given 
nucleic acid sequences will hybridise under certain specified conditions. Accordingly ♦ 
as an alternative to the empirical method described above, the determination as to 
whether an analogous nucleic acid sequence will hybridise to the nucleic acid molecule 

j« in accordance with the twelfth or thirteenth embodiments of the invention, can be based 
on a theoretical calculation of the T m (melting temperature) at which two heterologous 

nucleic acid sequences with known sequences will hybridise under specified conditions, 
such as salt concentration and temperature. 

In determining the melting temperature for heterologous nucleic acid sequences 
35 OTm(hetero)) 11 is necessary first to determine the melting temperature (T m (hamo)) for 
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homologous nucleic acid sequence. The melting temperature (T m <homo)) between two 

fully complementary nucleic acid strands (homoduplex formation) may be determined in 

accordance with the following formula, as outlined in Current Protocols in Molecular 

Biology, John Wiley and Sons, 1995, as: 

T m(h omo) - 81.5"C + l6.6(log M) + QAH%GC) - 0.61 (% form)- 500/L 

M = denotes the molarity of monovalent cations, 

%GC = % guanine (G) and cytoslne (C) of total number of bases in the 
sequence. 

% form = % formamide in the hybridisation buffer, and 
L = the length of the nucleic acid sequence. 

T m determined by the above formula is the T ro of a homoduplex formation 
(Tm(homo)) between two fully complementary nucleic acid sequences. In order to 
adapt the T m value to that of two heterologous nucleic acid sequences, it is assumed 
that a 1% difference in nucleotide sequence between two heterologous sequences equals 
a 1°C decrease in T m . Therefore, the T m ( h etero) -for the heteroduplex formation is 
obtained through subtracting the homology % difference between the analogous 
sequence in question and the nucleotide probe described above from the Tm^omo). 

Typically the nucleic acid molecule in accordance with the twelfth or thirteenth 
embodiments of the; invention also includes within its scope a nucleic acid molecule 
which is an oligonucleotide fragment of these polynucleotide sequences. 

Typically, the oligonucleotide fragment is between about 10 to about 100 
nucleotides in length. More typically, the oligonucleotide fragment is between about 10 
to about 75 nucleotides in length. Even more typically , the oligonucleotide fragment is 
between about 15 to about 50 nucleotides in length- Even more typically still, the 
5 oligonucleotide fragment is between about IS to about 30 nucleotides in length. Yet 
still more typically, the oligonucleotide fragment is between about 5 to about 25 
nucleotides in length. 

According to a fourteenth embodiment of the invention, there is provided a vector 
comprising the nucleic acid molecule in accordance with the twelfth or thirteenth 
o embodiments of the invention. 

Typically, the vector is a shutde or expression vector. More typically, the vector 
is selected from the group consisting of: viral, plasmid, bacteriophage, phagemid, 
eosmid, bacterial artificial chromosome, and yeast artificial chromosome. More 
typically, the vector is a plasmid and may be selected from the group consisting of: 
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pBR322. Ml3mpl8. pUC18 and pUC19. Even more typically, the vector is a 
bacteriophage and may be selected from XgtlO and Xgtll or phage display vectors. 

According to a fifteenth embodiment of the invention, there is provided a host cell 
transformed with the vector in accordance with the fourteenth embodiment of the 
invention. 

Typically, the host cells are procaryotic or eucaryotic in nature. More typically, 
the procaryotic host cells include bacteria, and examples of such bacteria include: E. 
coli. Bacillus. Streptomyces, Pseudomonas. Salmonella, and Serraiia. 

More typically, the eucaryotic host cells may be selected from the group 
consisting of: yeast, fungi, plant, insect cells and mammalian cells, either in vivo or in 
tissue culture. Examples of mammalian cells include: CHO cell lines, COS cell lines, 
HeLa cells, L cells, murine 3T3 cells. c6 glioma cells and myeloma cell lines. 

According to a sixteenth embodiment of the invention, there is provided an 
antibody raised against at least one lactic acid producing microorganism, wherein said 
microorganism is selected from die group consisting of: Clostridiumlike species, 
Frevotella-hke. species, Bacieroides-Wke. species. £nterococcus-like species, 
Selenomonas species, non-dextran slime producing Streptococcus species and non-slime 
producing lactic acid bacteria] isolates. 

Typically, the microorganism is selected from the group consisting of: 
Streptococcus eguinus. Clostrtdium-lite vitulinus. Selenomonas ruminantium. Prevotella- 
like species, Bacteroides-\\ke. species. Emerococcus-Wke species. Streptococcus bovis 
SbRl and non-slime producing lactic acid bacterial isolates LAB02. LAB06 and LAB08. 
Even more typically, the microorganism is selected from the group consisting of: 
Streptococcus bovis (SbRl), Streptococcus eguinus (SER1): Streptococcus eguinus 
(SER2); Selenomonas ruminantium (SRR1); Selenomonas ruminantium (SRR3): 
Clostridium-like vitulinus (LVR3); Clostridium-Wke vitulinus (L.VR4), Prevotella-tikc 
isolates LAB 01 and LAB03. Bacteroides-Xike isolates LAB07. Enterococcus-like isolate 
LAB05. Streptococcus bovis SbRl. non-dextran slime producing Streptococcus isolate 
LAB04 and non-slimc producing lactic acid bacterial isolates LAB02. LAB 06 and 
LAB08. 

Yet still more typically, the microorganism(s) is selected from the group consisting 
of: Streptococcus bovis (SbRl) (NM99/04455). Streptococcus eguinus (SER1) 
(NM99/04456); Streptococcus eguinus CSER2) (NM99/04457); Selenomonas 
ruminantium (SRR1) (NM99/04458): Selenomonas ruminantium (SRR3) 
(NM99/04460); Clostridium-hke: vitulinus (L.VR3) (NM99/04461); Clostridium-like 
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(LVR4J OQWOW. />- J/L-Hke i**- LABO. (KIUOO,.2fflO) 
LAB03 (NM00/12632). M-Jita isolate' LAB07 (NMOO/12636). S«ro««»- 

lik e .so.a, E LANS (NM00/12634). ** C^bKl). non-doo™ stae 

producing ft^ i-l- LAB04 (NMOO/12633) and -^^7^"" 
Ld b~*l M«. LAB02 (NM00/12O1). LAB06 CNMOOA263:,) and LAB08 

(NMOO/12637). 

Typically, the antibody in ac.ordat.ee with the sixteenth embodiment of the 
invention is raised against ai least one of the following: ♦ 

U) « 1-st one fermentative lactic acid producing microorgamsm as defined m the 

sixteenth embodiment of the invention; 

(b) intact cells of least one fermentative lactic acid producing microorgamsm 
defined in the sixteenth embodiment of the invention: 

. t fc^n^ntative lactic acid producing microorganism as 

(c) cell lysatc from at least one fermentative lacac v - 

defined in the sixteenth embodiment of the invention: 

(d) crude antigen mixture or purified antigen or antigens from at least one 
fermentative lactic acid producing microorganism as defined in the sixteenth 

embodiment of the invention; 

( e) outer membrane and associated proteins of at least one fermentative lacuc .cut 
producing microorganism as defined in Che sixteenth embodiment of the invention. 

Typically, the antibodies in accordance with the sixteenth embodiment may be 
present in a composition further comprising antibodies raised against at least one of the 

following: 

(f) at least one fermentative lactic acid producing strain selected from Streptococcus 

bovis or lactobacilli; ^ 
, (g) intact cells of at least one fermentative lactic acid producing strain selected from 

Streptococcus bovis or lactobacilli; 

(h) cell lysate from at least one fermentative lactic acid producing strain selected from 

Srrepwcaccus bovis or lactobacilli; 

0) crude antieen mixture or purified antigen or antigens from at least one 
„ fermentative lactic acid producing strain selected from Streptococcus bovis. or 

lactobacilli; . 

0) outer membrane and associated proteins of at least one fermentative lacne add 

producing strain selected from Streptococcus bovis or lactobacilli. 
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More typically, the antibodies in accordance with the sixteenth embodiment may 
be present in a composition further comprising antibodies raised against at least one of 
the following: ; 

(kj Srreptococcus bovis (strain Sb-5) deposited with the Australian Government 
Analytical Laboratories (AGAL) on 8 March 1994. and given accession number 
N9A/8255; 

(1) intact cells of Streptococcus bovis (strain Sb-5) deposited with the Australian 
Government Analytical Laboratories (AGAL) on 8 March 1994, and given accession 
number N94/8255; 

im> cell lysatc from Streptococcus bovis (strain Sb-5) deposited with the Australian 
Government Analytical Laboratories (AGAL) on 8 March 1994, and given accession 
number N94/8255; 

(n) crude antigen mixture or purified antigen or antigens from Streptococcus bovis 
(strain Sb-5) deposited with the Australian Government Analytical Laboratories 
(AGAL) on 8 March 1994, and given accession number N94/8255; 

(o) outer membrane and associated proteins of Streptococcus bovis (strain Sb-5) 
deposited with the Australian Government Analytical Laboratories (AGAL) on 8 March 
1994, and given accession number N94/8255. 

Typically, the antibodies in accordance with the sixteenth embodiment of the 
invention can be comprised of a polyclonal mixture, or may be monoclonal in nature. 
Further, antibodies can be entire immunoglobulins derived from natural sources, or 
from recombinant sources. The antibodies of the present Invention may exist in a 
variety of forms, including for example as a whole antibody, or as an antibody 
fragment, or other immunologically active fragment thereof, such as complementarity 
determining regions. 

The antibody (or fragment thereof) in accordance with the sixteenth embodiment 
of the present invention has binding affinity to a microorganisms capable of producing 
acid in the gut of vertebrates in vertebrates. Preferably, the antibody (or fragment 
thereof) has binding affinity or avidity greater than about 10 5 M"'. more preferably 
greater than about 10 6 M J , more preferably still greater than about 10 7 M" 1 and most 
preferably greater than about 10" M' 1 - 

The techniques for generating and reviewing binding affinity are reviewed in 
Seatchard (1949). Annals of the New York Academy of Sciences. 51. 660-672, and 
Munson (1983). Methods in Enzymology 92. 543-577. the contents of each of which are 
incorporated herein by reference. 
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According to a seventeenih embodiment of the invention, there is provided a 
vaccine comprising at least one of the anybodies in accordance with the sixteenth 
embodiment of the invention, together with a pharmaceutical ly acceptable carrier, 
adj uvant and/or diluent. 



4. Diagnosis of Acidosis 

According to an eighteenth embodiment of the invention, there is provided a 
diagnostic kit for the detection of microorganisms having a role in lactic acidosis in a 
vertebrate, said kit comprising at least one of the antibodies in accordance with the 
sixteenth embodiment of the invention, together with a diagnostically acceptable carrier 
and/or diluent. 

Typically, the diagnostic kit may also contain antibodies capable of detecting at 
least one lactic acid producing strain selected from : ClosiridiumAikt species, 
/Yevo/e/Za-like species, Bacieroides-likz species, Enterococcus-\lke species, 
Selenomoncis species, non-dextran slime producing Streptococcus species and non-slime 
producing lactic acid bacterial isolates. 

Typically, the kits will also include analytical methods to measure the extent of 
lactic acid production, specifically lactic acid in order to determine functional aspects of 
the lactic acid producing bacteria. More typically, the kit also contains reagents for 
measuring acidity and capacity to produce lactic acid as well as the detection of the 
microorganisms responsible for the lactic acid production. The kit may contain 
reagents and equipment to measure pH of digesta or faecal material and fermentation 
tubes for measuring the potential lactic acid production with added carbohydrate. Both 
pH and lactic acid are typically detected using colour or other visual changes, 
spectrophotometry methods or through instruments such as pH meters. 

More typically, the diagnostic kit may also contain antibodies capable of detecting 
microorganisms selected from the group consisting of: CIostridiumAikz species, 
PrttwitfllaAikc species. Bacteroides-like species. £n/erc?coccw5-likc species. 
Selenomonas species, non-dextran slime producing Streptococcus species and non-slime 
producing lactic acid bacterial isolates. 

Even more typically, the diagnostic kit may also contain antibodies capable of 
detecting microorganisms selected from the group consisting of: Streptococcus equinus, 
Claxirit/ium-like vitulimts- Sehnomonas rummanrium, PrevotellaAike species. 
Baa era ides -like species. Enterococcus-iikz species. Streptococcus bovis SbRl and non- 
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slime producing lactic acid bacterial isolates LAB02- LAB06 and LAB08. Even more 
typically, the microorganism is selected from the group consisting of: Streptococcus bovis 
(SbRH. Streptococcus equinus (5ER1); Streptococcus equinus (SER2); Selenomonas 
ruminamium (SRRl); Selenomonas ruminamium (SRR3); Closrridium-ftke vitulinus 
(LVR3), Clostridium-tike. vitulinus Prevotella-like isolates LAB01 and LAB03, 

Z?t/t7c/*f//cfe.y-iike isolates LAB07, Enterococcus-iikc isolate LAB05. Streptococcus bovis 
SbRl- non-dextran slime producing Streptococcus isolate LAB 04 and non-slimc 
producing lactic acid bacterial isolates LAB 02. LAB 06 and LAB08. 

Yet still more typically, the microorganism(s) are selected from the group 
consisting of: Streptococcus bovis (SbRl) (NM99/04455), Streptococcus equinus (SER1) 
(NM99/04456); Streptococcus equinus (SER2) (NM99/04457); Selenomonas 
ruminamium (SRRl) (NM99/04458); Selenomonas ruminamium (SKR3) 
(NM99/04460). Clostridium-llke vitulinus (LVR3) (NM99/04461); Clostridium-i®& 
vitulinus (LVR4) (NM99/04462), PrevotellaAike isolates LAB 01 (NMOO/12630) and 
LAB03 (NM0Q/12632), Bacreroides-l\ke isolate LAB 07 (NM00/12636). Emerococcus- 
Hkc isolate LAB05 (NM00/12634), Streptococcus bovis (SbRl), non-dextran slime 
producing Streptococcus isolate LAB 04 (NM00/12633) and non-slime producing lactic 
acid bacterial isolates LAB 02 (NM00/12631), LAB06 (NM00/12635) and LAB08 
(NMOO/12637), together with Streptococcus bovis (strain Sb-5) deposited with the 
Australian Government Analytical Laboratories (AGAL) on 8 March 1994 T and given 
accession number N94/8255, 

Typically, the kit may comprise the following containers: 

(a; a first container containing at least the antibody (or fragment thereof) in 
accordance with the sixteenth embodiment of the invention, and; 

(b) a second container containing a conjugate comprising a binding partner of 
the antibody (or fragment thereof), together with a detectable label. 

More typically, the first container containing at least the antibody (or fragment 
thereof) in accordance with the sixteenth embodiment of the invention, may further 
comprise antibodies selected from the group consisting of: antibodies capable of 
detecting at least one lactic acid producing strain selected from Streptococcus bovis or 
lactobacilli and antibodies capable of detecting Streptococcus bovis (strain Sb-5) 
deposited with the Australian Government Analytical Laboratories (AGAL) on 8 March 
1994, and given, accession number N94/8255. 

More typically, the kit may further comprise one or more other containers, 
containing other components, such as wash reagents, and other reagents capable of 
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*w a o« T «hAdies Even more tvpically, the detection reagents 
Uetectine the presence of bound antibodies, even mur . v ^ 

may inciude: labelicd (secondary, « ^ a " Ub ° y ^ r if ™ 

the compartments may concise antibody W reagent, capabie - reactmg «h ft. 
iabelled antibody (or fragment thereof) of the present invention. 

According to . nineteenth embodiment of the invention, there K provded 
method for screening for the presence of microorganisms having a role <n acidosis in a 

# 

vertebrate, said method comprising'- 

i * „™ tH«» «it of a vertebrate with the anubody (or fragment 
U) comactine a sample from the eut ot a ven o 

thereof) in accordance with the sixteenth embodiment of the invention, and 

— «f rhp antibodv (or fraement thereof) bound to 
(b) detecting the presence of the anuoooy v*» 

microoreanisms having a role in acidosis. 

Typically, the antibody used in the method in accordance with the tnne«»mb 
embodiment of the invention corresponds to an antibody mix. comprising antibody or 
fraamen, thereof in accordance with the sixteen* embodiment of the invention, together 
wim an antibody,,) selected from the group consisting of: andbod.es capable 0 
detectinc »■ ieas. one lactic acid producing strain se.ec.ed from Strtpvcoccus »ov«* 
toctobaciui and antibodies capable of detecting anpneoecu, *>*, (stram Sb~S> 
deposit with the Australian Government Anaiytieal laboratories CAOAU on S March 
n 1994 and eiven accession number N94/8255. 

According to a twentieth embodiment of the invention, there is provided a method 
tor screening for the presence of microorganisms having a role in acidosis « a 
vertebrate, said method comprising contacting a nucieic acid sample from a 
microoreanism with a nucleic acid probe, wherein the microorganism is selected from 
„ the uroup consisting of: ClosirUOum** species, Pr****U~W* specie. Bacrouto- 
iik." species. Enterococcus-^e species. Selenomonas species, non-dextran shmc 
producing Streptococcus species and non-slimc producing lactic acid bacterial isolate, 

isolated from the cut of a vertebrate, and 

(b) detect-in^ hybridisation between the nucleic acid sample and the polynucleoude 

:so sequence. . . ^ 

Tvpicallv. the microorganism is selected from the uroup consisung of. 
microorganisms selected from the group consisting of: S^ococcus uau^s, 
CW^Hc- vitulinus, Serenas ruminanrium. />r*W/«-likc species, 
Baaerai**** species. En te rococcu^ species. Sireprococcus torts SbRl and non- 

, slime producing lactic acid bacterial isolates LAB02. LAB06 and LAB08. Even mor 
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typically, the microorganism is selected from the group consisting of: Streptococcus bovis 
(SbRl). Streptococcus equinus (SER1): Streptococcus equinus (SER2): Selenomonas 
ruminantium (SRR1): Selenomonas ruminantium (SRR3); ClosiHdium-Wke vitulinw 
<LVR3); Closrridium-Vfce viiuUnus (LVR4). Prcvotella-lite isolates LAB 01 and LAB03. 
BacteroiJes-like isolates LAB07, Emerococcus-Wte isolate LAB05. Streptococcus boms 
SbRl. non-dexcran slime producing Streptococcus isolate LAB04 and non-slime 
producing lactic acid bacterial isolates LAB02, LAB06 and LAB08. 

Yet still more typically, the microorganism(s) is selected from the group consisting 
of: Streptococcus: boyts (SbRl) (NM99/04455), Streptococcus equinus (SER1) 
(NM99/04456); Streptococcus equinus (SER2) (NM99/04457); Selenomonas 
ruminantium (SRR1) (NM99/04458): Selenomonas ruminantium (SRR3) 
(NM99/O4460); Closmdium-Vke. vimlinus (LVR3) (NM99/04461); Clostridium-^ 
vizulinus (LVR4) (NM99/04462), Prevotella-like isolates LAB 01 (NM00/12630) and 
LAB03 (NM00/12632), Bacteroides-Kte isolate LAB07 (NMOO/12636), Enterococcus- 
like isolate LAB05 (NMOO/12634), Streptococcus bovis (SbRl). non-dextran slime 
producing Streptococci isolate LAB04 (NM00/12633) and non-slime producing lactic 
acid bacterial isolates LAB 02 (NM00/12631), LAB06 (NM00/12635) and LAB08 
(NM00/12637). 

Typically, hybridisation as compared to non-hybridisation is indicative of the 
presence of microorganisms having a role in acidosis: 

Typically, the nucleic acid probe corresponds to a portion of the polynucleotide 
sequence in accordance with the twelfth or thirteenth embodiments of the invention 
which is capable of selectively hybridising to nucleic acid from a sample of gut 
microorganisms as defined In the first embodiment of the invention. More typically, 
the nucleic acid probe corresponds to a probe mix, comprising a portion of the 
polynucleotide sequence in accordance with the twelfth or thirteenth embodiments of the 
invention which is capable of selectively hybridising to nucleic acid from a sample, 
together with an isolated nucleic acid molecule comprising a polynucleotide sequence 
capable of selectively hybridising to the nucleic acid (or portion thereof) of at least one 
lactic acid producing strain selected from Streptococcus bovis or lactobacilli, or a 
polynucleotide sequence capable of selectively hybridising to the nucleic acid (or 
portion thereof) of the microorganism strain Streptococcus bovis (strain Sb-5) deposited 
with the Australian Government Analytical Laboratories (AGAL) on 8 March 1994. and 
given accession number N94/8255. 
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Typically, hybridisation may occur and' be detected through techniques that are 
routine and standard amongst those skilled in the art, and include southern and northern 
hybridisation, polymerase chain reaction (PCR) and ligase chain reaction (LCR) 

amplification- 

Various low or high stringency hybridisation levels may be used, depending on 
the specificity and selectivity desired. 

Typically, the microorganisms detected in accordance with the nineteenth or 
twentieth embodiment of the invention may also include*, lactic acid producing strain 
selected from Streptococcus bovis or lactobacilli. More typically, the microorgamsms 
detected in accordance with the nineteenth or twentieth embodiment of the invention 
may include Streptococcus bovis (strain Sb-5) deposited with the Australian Government 
Analytical Laboratories (AGAL) on 8 March 1994, and given accession number. 
N94/8255. 

According to a twenty-first embodiment of the invention, there is provided a 
me mod for screening for potential therapeutic agents for the treatment of lactic acidosis 

in a vertebrate, said method comprising 

(a) contacting the potential therapeutic agent with a microorganism selected from the 

group consisting of: Clostrtdium-l^ species. /Vevore/Za-like species, 
Bactaroides-WMs species. Enterococcus-lite species. Selenomanas species, non- 
dextran slime producing Streptococcus species and non-slime producing lacue 

acid bacterial isolates, and . 

(b) detecting an effect of the potential therapeutic agent on said microorganism. 

Typically, the microorganism is selected from the group consisting of: 
microorganisms selected from the group consisting of: Streptococcus ^uinus, 
Closiridium-Kte vitulinus, Selenomonas ruminaniium, Prevotella-lite species, 
Bacuroides-like species. E»terococcus-\\V.e species. Streptococcus bovis SbRl and non- 
slimc producing lacuc acid bacterial isolates LAB02, LAB06 and LAB 08. Even more 
tvpieallv, the microorganism is fleered from the group consisting of: Streptococcus bovis 
(SbRl). Streptococcus eouinus (SER1); Streptococcus equinus (SER2); Selenomanas 
, ruminannum (SRR1); Selenomonas ruminnmium (SRR3): Clostridium-^ vizulmus 
(LVR3); Clostridium-]:** vitulinus (LVR4), Prevotella-Kte isolates LAB01 and LAB03, 
Bacieroides-ltee isolates LAB07, Enterococcus-\te isolate LAB05, Streptococcus bovis 
SbRl- non-dextran slime producing Streptococcus isolate LAB 04 and non-slime 
producing lactic acid bacterial isolates LAB 02. LAB06 and LAB0S. 
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Yet still more typically, the microorganism(s) is selected from the group consisting 
or: Streptococcus bovis (SbRl) (NM99/04455), Streptococcus equina* (SER1) 
(NM99/044S6); Streptococcus equinus (SER2) (NM99/04457): Selenomonas 
ruminantium CSRRl)' (NM99/04458V. Selenomonas ruminantium (SRR3) 
(NM99/04460); Clostridium-likc vitulinus (LVR3) (NM99/04461); Clostridium-like 
vitulinus (LVR4) (NM99/04462), Prevotella-like isolates LAB 01 (NMOO/12630) and 
LAB03 (NM00/ 12632). Bacieroides-\ik.e isolate LAB07 (NMOO/12636). Enterococcus- 
like isolate LABOS (NM00/12634), Streptococcus bovtx (SbRl). non-dextran slime 
producing Streptococcus isolate LAB04 (NMOO/12633) and non-slime producing lactic 
acid bacterial isolates LABQ2 (NM00/12631). LAB06 (NM00/12635) and LAB08 
CNMOO/12637). 

Typically,, the screening method determines whether the potential therapeutic 
agent has a role in a lactic acid production pathway in ax least one of the microorganisms 
of the invention. For example, the screening method in accordance with the twenty-first 
embodiment of the invention may identify a therapeutic agent which affects a critical 
step in the lactic acid biosymhetic pathway, such as blocking the conversion of pyruvate 
to lactate by inactivating the enzyme lactate dehydrogenase, or blocking the conversion of 
malate to lactate by inactivating malo-lactic enzyme. 

According to a twenty-second embodiment of the invention, there is provided an 
isolated culture of at least one microorganism selected from the group consisting of: 
Sirupiovucewe bovis (SbRl) (NM99/04455); Streptococcus equinus (SERl) 
(NM99/04456); Streptococcus equinus (SER2) (NM99/04457); Selenomonas 
ruminantium (SRR1) (NM99/04458) : Selenomonas ruminantium (SRR3) 
(NM99/04460); Clostridium-^ vitulinus (LVR3) (NM99/04461); ClosiridiumAike 
viiuiinus (LVR4) (NM99/04462); Prevolella-\\\Jt isolates LAB01 (NMOO/12630) and 
LAB03 (NM00/12632); Bacrerotdes-like isolate LAB07 (NMOO/12636); Enterococcus- 
like isolate LAB05 (NM00/12634), Streptococcus bavin (SbRl); non-dextran slime 
producing Streptococcus isolate LAB04 (NMOO/12633): and non-sJime producing lactic 
acid bacterial isolates LAB 02 (NM00/12631). LAB06 (NM00/1263S) and LAB08 
(NM00/12637). 

O finitions 
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The term "antibody" means an immunoglobulin molecule able to bind to a specific 
epitope on an antigen. Antibodies can be comprised of a polyclonal mixture, or may be 
monoclonal in nature. Further, antibodies can be entire immunoglobulins derived from 
natural sources, or from recombinant sources. The antibodies of the present invention 
may exist in a variety of forms, including for example as a whole antibody, or as an 
antibody fragment, or other immunologically active fragment thereof, such as 
complementarity determining regions. Similarly, the antibody may exist as an antibody 
fragment having functional antigen-binding domains, that is, heavy and light chain 
variable domains. Also, the antibody fragment may exist in a form selected from the 
group consisting of: Fv, F ab , F(ab) 2 , scFv (single chain Fv), dAb (single domain 

antibody), bi-specificamibodies, diabodies and triabodies. 

The terra "isolated" means that the material in question has been removed from its 
host, and associated impurities reduced or eliminated. Essentially, it means an object 
species is the predominant species present (ie., on a molar basis it is more abundant than 
any other individual species in the composition), and preferably a substantially purified 
fraction is a composition wherein the object species comprises at least about 30 percent 
(on a molar basis) of all macromolecular species present. Generally, a substantially pure 
composition will comprise more than about 80 to 90 percent of all macromolecular 
species present in the composition. Most preferably, the object species is purified to 
essential homogeneity (contaminant species cannot be detected in the composition by 
conventional detection methods) wherein the composition consists essentially of a single 

macromolecular specics- 

As used herein the term "polypeptide" means a polymer made up of amino acids 
linked together by peptide bonds. 

In the context of this specification, the term ' comprising" means -'including 
principally, but not necessarily solely". Further, variations of the word "comprising", 
such as "comprise" and "comprises" have correspondingly varied meanings. 

Brief Description of the Drawings 
Figure 1 describes a phylogenetic tree illustrating the phylogenetic relationship of 
the bacterial species and strains of the present invention. 

Best Mode of Performing the Invention 
1. [solati n of Microorganisms involv d in acidosis 

The following method provides a means of isolating microorganisms involved in 
acidosis. Fluid samples are taken from caecal. colonic, rectal or faecal material from 
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animals or humans consuming a diet containing more than half of the dry matter as 
sugars, oligosaccharides or starch. This material (one part) may then be mixed well with 
distilled water (9 parts), prior to straining through 4 layers of cheese cloth and serially 
diluting in ten-fold steps using anaerobic dilution solution (ADS) (Caldwell and Bryant, 

\ <-)66) to a final dilution of 1 0" 8 , 

The material so diluted (KT 6 , 1<T 7 and lO'*) is then used to inoculate media roll 
tubes prepared with modified semi-selective MRS-Agar medium. Oxoid, England (de 
Man et al., 1960), together with adjustment of the pH of the medium to 5.5. Three 
replicate tubes arc used for each dilution and they are incubated at 39°C for three days. 

The colonies so prepared are then carefully studied under a low power (x4) 
microscope to identify the most common colonies based on physical appearance and 
growth characteristics. These colonies are then enumerated at the three dilutions (10 -6 , 
1 0" 7 and 1 0" 6 ) to confirm a consistent representation. At this stage, samples are taken of at 
least five colonies that have been counted as being of the same most common 
characteristics to confirm similarity, and are examined under high power magnification 
(>40X) using gram staining to determine that the cells are similar. 

Once this is done, viable colonies representing the dominant colony type are picked 
and used to inoculate a broth of basal medium 10 containing glucose (0,5%). This 
process of inoculation is repeated into MRS roll tubes and again examined for uniformity 
among colonies. At this stage, at least three examples of the most common colonies are 
examined and if these appear identical, representative colonies are picked and used to 
inoculate a broth of BM10. The process of roll tube and broth cultures is repeated until it 
is clear that a purified isolate has been obtained. In some cases, it is possible that two or 
more bacteria are very closely associated and in this case a crude isolate is maintained as 
the antigenic unit. 

In the case of Streptococcus isolates, dextran (slime) characteristics are examined 
by cemrifugation at 17,000g for 15 minutes. The absence of a bacterial "pellet" following 
centrifugation indicates a dextran type slime. One of the aims of the present invention 
was the selection for S. bovis bacteria that did not produce dexiran slime. 

Finally, characteristics of the isolate can then be determined by measuring the range 
of substrate utilisation and rate of lactic acid production, 

2. Vaccine/Pharmaceutical Compositions and Methods for Control of Acidosis 

In a process of preparing a vertebrate vaccine of the invention, a typical protocol 
includes: washing the microbial growth free of nutrient medium, killing, harvesting and 
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suspension of «h. dead ceUs of the ml crocks in a ph™aceu.ica 1 .y,veverinari.y 

An alternative typical protc.co. includes: cashing the mtcrobtal P»* free =f 
nutrient medium, staring to form outer membrane and 

cells from outer membrane and associated proteins, suspense 
membrane and associated proteins in » pharmaceutically/vctenn^ly accept earner, 

diluent, excipicnt and/or adjuvant. 

In deUverv uU.is.ng the parent route h b^iM that dea. lce.U of *e 

microorsamsms and/or outer m.mbr». and aviated proteins. are ' "»-* ^| 
n^ad and resuspehded in a pharma^uueally/veu^.y acceptable earner, dtluent 
and/or adjuvant suitable for injection, utilising methods of administrate as are w=n 

known in the art. . _ . tt ^«r 

In the administrate of therapeutic formulations in accordance wth the present 
tovention and herein disclosed, there are preferred non-toxlc pharmaceutic^ earner. 

^ , '' 4emt '< n r* nf the above formulations tne 
diluents, excipients and/or adjuvants. For adiniwstmion of the abo 

^_ ♦ „- frt „ mpnts thereof of the present invention are admixed 
microorganism or fragment or fragments tnereoi v 

»hh these nontoxic carriers, diluents, extents and/or adjuvants and may ^ 

form of capsules, aqueous Or o„y suspensions, emulsions. mtcelles or .notable 

S< " UU «s of pharmaceutic^ and vetetinaril, acceptable carriers or — are 
demoralised or distilled water; saline solution; vegerable based oils such as pea™, 00. 
safflower o». oUve o... cottonseed oil. mai*. oil. sesame oU. such as o.l 
aarflo-er on. olive oil, eouonseed oil. maize oil. sesame oil, arachts cl or coconut^ 
silicone oi.s. including polyenes, such as methy, pCshoxane, phenyl P*"*"?* 
, and methylpheny. polysolpoxane; volatile silicones; mitral oiis such as 

s „f, paraffin or scalane: cellulose derivatives such as methyl cellulo*, eu,yl ce.lu.ose. 
carboxymethy.ceUu.ose. sodium carboxymethylcellulose or 

hydro^ropylrnethylcellulose; .o-er .Ucanols. for example ethano, or tso-propaneU 
.let ZZ* io^cr polygene glyco, or ,o»er alKylene g.yco,. f ™ P e 
polyeuty.™ glycol, polypropylene glycol, ethylene glycol, propylene glycol, 1., 
burylene glyJ. or glycerin: fany acid esters such as isopropyl paluutate. tsoprop* 
mvrlstate or ethyl oleate; po.yviny.pyrridone; agar; carr.ge.nan: gum 
gum acacia, and petroleum jelly. TypicaUy. the carrier or carriers wdl form from 10* 
ic> 99.9% by weight of the compositions. 
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Adjuvants typically include emollients, emulsifiers, thickening agents, 
preservatives, bactericides, cytokines and buffering agents. 

In general to induce the production of antibodies to the vaccines of the invention, 
tney can be otogenous or aqueous suspensions formulated in accordance with known 
methods in the art using suitable dispersing, suspension and/or wetting agents. 
Examples of suitable dispersing, suspension and wetting agents include Frcund's 
complete/incomplete adjuvant, Montenide Marcol adjuvant and phosphate buffered 

saline, and mannan. , 

It will be appreciated that the examples referred to above are illustrative only and 
other suitable carriers, diluents, excipients and adjuvants known to the art may be 
employed without departing from the spirit of the invention. 

For administration as an injectable solution or suspension, non-toxic parenteral^ 
acceptable diluents or carriers can include. Ringer's solution, isotonic saline, phosphate 
buffered saline, ethanoi and 1,2 propylene glycol. 

Further, a vaccine composition containing a recombinant polypeptide as encoded 
by at least one of the nucleic acid molecules in accordance with the twelfth or thirteenth 
mbodiment of the invention, may be prepared for use by standard methods, well 
known to those of ordinary skill in the an. 

In one embodiment, me immunogenic polypeptide, glycopeptide or the like, may 
be produced in a recombinant system by expression of the polynucleotide sequence (or a 
fragment thereof) in accordance with the twelfth or thirteenth embodiments of the 
invention, and subaequently isolated. For example, microbial cells containing the 
nucleic acid molecule of interest may be cultured in large volume bioreactors, then 
collected by centrifugauon and subsequently ruptured, for instance by high-pressure 
homogenisation. The resulting cell lysate may be rcsuspended in appropriate diluent 
such as those described herein, and filtered to obtain an aqueous suspension of the 
immunoEen. The recombinant protein can be administered in crude form, for example, 
by diluting in a O.lM phosphate buffer (pH 7.4) to 50-500 ug/ml concentration, and 
then passing through a sterile 0.22 micron filter. 

Alternatively, a vaccine composition containing the recombinant immunogenic 
polypeptide, glycopeptide or the like, may be prepared in a mammalian expression 
system, utilising host cells such as Chinese Hamster Ovary (CHO) cells. The 
recombinant polypeptide, glycopeptide or the like, (or fragment thereof) may be 
manufactured using batch fermentation with serum free medium. After fermeniarion the 
recombinant polypeptide, glycopeptide or the like, (or fragment thereof) may be 



SUBSTITUTE SHEET (RULE 26) 
RO/AU 



i<gi~7 



S3 



ID 



PCT//*iJOO/00805 

WO OX/02008 

35 * 

•^rr,nratinc chromatography and viral 
purified via a mu.tis«p procedure meorporating Mycopeptide or 

chromatography and ihen treate ^ 
enveioped vinises. W ^cuon. ^> * ^vents/detergeu* and 

*«W<» -» * — » " ^ITXopoptid. or the UKe. Cor 

nucleic adds. The pnrffied — *— J^M using ge! 

fragment .hereof, may be ninner purified and formulated » 
morion co.dnn*, The formulated M preparation may then 

filtered and dispensed. mnmin inE an immunogenic r*>lypeptide. 

au^ohvpJv a vaccine composition containing ail 

automated syndesis on, for * J of ^ CDR and/or PR 

• — P"- « "^ZL pepdoe can be admitted, for 

of the polypeptide of the invemron. The synthetic p p 

j-. . ;„ . 0 1M phosphate buffer CpH 7.*) » J*> -! . ™ 
example, after diluting m a u.«» F r 

20 based vaccine may comprise naked DNA P * ^ & ^ 

im muno S enic polypeptide of the microorgamsm of the present 

lhereot - ■ . , nfI , nr i« a nucleic acid molecule 

in another aspect, die DNA based vaccine may compnse a«M 

-™.ie lolvoeotide of the microorganism of the present Diven 
encoding an immunogenic polypepud Tvofcally the expression vector 

„ a fragment thereof, Coned into an expression ™ *>T^La sentences, such as 
is a eucaryotic expression vector and may include -"^J^ 
an origin of replu^o, a promote, - ^^.i™ sues, and 

sites, such as ribosome binding sites. RNA splice sites, p y 

transcription., terminator seouenc^ ^ ^ ^ 

,„ a typical vaccination regime is to deliver w 

one- two or three equal doses, ^^ated for administration by 

The vaccines, of the invention are « ^ nerein inclu dcs 

parenteral route, by inhalation or topically. The term parent iJKraI!erit(meal 
Lavenous. intern,*,, intramuscular, subcutaneous. rectal, vaginal or inuapen 
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administration. The subcutaneous and intramuscular forms of parenteral adminimation 

are generally preferred- . . 

A vaccine or pharmaceutical composition of the inventionmay also be admired 
topically, such as externally to the epidermis, to the buccal cavity and instillation of such 

an antibody into the ear, eye and nose. 

The amount of the vaccine or pharmaceutical composition of the invention required 
for therapeutic or prophylactic effect will, of course, vary with the vaccine or 
pharmaceutical composition chosen, the nature and severity of the condition being treated 
and the animal undergoing treatment, and is ultimately at the discretion of the physictan 
or veterinarian. A suitable topical dose of a vaccine or pharmaceutical composite of the 
invention will generally be within the range of about 1 to about 100 milligrams per 
Lilo-ram bodv weight daily; preferably about 0.05 to about 50. more preferably about 0.5 
to about 25. even more preferably about 0.5 to about 10 milligrams per kilogram body 

weight per day. . 

The parenteral dosage regimens for employing compounds of the invention to 
prophylactically or therapeutically control lactic acidosis will generally be in the range of 
about 0.01 to about 10 0 : preferably about 0.01 to about 50. more preferably about 0.05 to 
about 25. even more preferably about 0.1 to about 2 milligrams per kilogram body weight 
per day. Alternative^ dosage rates can be determined in relation to metabolic rate or 

o surface area of the body, . 

A vaccine or pharmaceutical composition of the invention may also be 
administered by inhalation, that is. intranasal and/or inhalation administration.. 
Appropriate dosage forms for such aominisiration. such as an aerosol formulauon or a 
metered dose inhaler, may be prepared by conventional techniques. The preferred 

« dosaee amount of a compound of the invention to be employed is generally within the 
range of about 0.05 to about 100, preferably about 0.05 to about SO. more preferably 
about 0.5 to about 25, even more preferably about 0.5 to about 10 milligrams per 

kilogram body weight per day. & _ 

Typically, the dosage rate for immunisarion is between 1 x 10 and 1 x lO 

jo bacterial Mils per administration. g 

Typically, the dosage rates are approximately equivalent to between 1 x 10 to 1 x 
\0" bacterial cells per kg body weight. More typically, the dosage rates are 
approximately equivalent to between 1 x 10 s and 5 x 10* bacterial cells per kg body 
weight. Even more typically, the dosage rates are approximately equivalent to 2.5 x 

35 10* bacterial cells per kg body weight. 
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Typically. the dosage rate for inmmnisadon of small animals, such as sheep, * 
berween 1 x 10' and S x .O" bacteria, ecus per injection. More typically the » 
raK for immunisation of smali animals, such a, sheep, is approximately 5 x 10 

bacterial cells per administration. 

Typically, -he dosage rate for Immunisation of larse animals, su 
borses. U between >,Kf»l» Abacterial — V «*— " """T^ 
ao^c rate for immunisation of large animals, such a. canle and horses. IS 
approximately 1 x 10» bacterial cells per administrauon.. 

Typically, the injection volume for sheep is between mL to 3 mL . and 2 to 7 
„L for cattle and hon»s 3 to 5 mL. More typically, the injection velum, for sheep • 
between 1 mL to 2 mL. and 1 to 5 mL for caul, and horses. 

1„ accords w«h any one of die third through to eleven* embodiments of the 
invention, the administered dose of th. andbiodc can vary and will depend on sever* 
factors, such as the condition. a 5 c and size of the human or ammal patient, as well as 
the nature ofthfi lactic acid producing bacteria. 

Dosages will typicaUy range from between any one of me followmg: 0.01 a^d M0 
mg per ke of bodyweight; 0.01 and 7, mg per kg of bodyweigbt; 0.0! and 50 t»g per 
^of bodyweight; 0.01 and 25 mg per kg of bodyweight; 0.01 and 15 mg per kg of 
bodyweight; 0.0! a*. 10 mg per kg of bodyweight; and 0.0! and 5 mg per kg of 
bodyweight. More typi-lly dosages wiU range from between 0.02 and M mg per *S 
„»• bodywelght. More typically dosages will range from between 0.05 and 1.0 mg per 
k, of bodyweight. Even more typically dosages will range from between 0.1 and 0„5 
mg per kg of bodyweight. Ye. even more typically, the antibiotic is adnuiustercd «> the 
humanoranimalatarateofO.-lmgpcrkEOfbodyweight. 

Typically, the antibiotic is administered a. a rate of between 1 and 100 mg per kg 
„ dry weight of food. More rypically, the antibiotic is administered a, a rate of 
between 1 and 75 mg pet kg o, dry weigh, of food. Even more typically, the antimonc 
is administered at a ran, of between 1 and 50 mg per kg of dry w=«ht o tad. Y« 
even more typically, the andbiotlc t s adminisn=rcd at a rate of between 5 sad 40 mg per 

" * preparation, are selected and** formulated for doUvery to 

me hind gut and for Httle or no absorption from die digestive tract. Formulations 
include encapsulation and'or coating with materials resistant to acid and enzymic 
digestion in die stomach and small intestine. Formulation can also include chemical 

,< treatment to reduce the solubility of the antibiotic. 
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As above tne administered dose of the enzyme preparation can vary and will 
depend on several factors, such a* the condition, age and size of the human or animal 
patient, a* well as rite nature of the carbohydrate. Dosages will typically range from 
between 0.01 and 50 g/kg food dry matter. Typically, the enzyme is administered at a 
rate of between 0.1 and 3 g pa kg of dry weight of food. More typically, the enzyme 
is administered at a rate of between l g per kg of dry weight of food. 

Similarly, the administered dose of the clay preparation can vary and wdl depend 
on several factors, such as the condition, age and size of the human or animal pattern, 
as well as the nature of the carbohydrate. Dosages will typically range from between 
0 5 and 100 gttg food dry matter. Typically, the clay is administered at a rate of 
between 1 and 50 g per kg. of dry weight of food. More typically, the clay » 
administered at a rate of between 10 and 20 g per kg of dry weight of food. 

Typically, the administered dose of me probiotic preparation can vary between 
10* and ion bacteria per kg of body weight. More typically, dose of the proburttc 
preparation can vary between 10* and 10«> per kg of body weight. Even more 
typically, dose of the probiotic preparation can vary betweea 10* and 10* per kg of 

body weight. , . t _, _ 

Typically, probiotics are formulated in such a way as to dehver viable bacteria 
and/or other microorganisms to gastrointestinal tract including the hind gut. THese 
formulation techniques include coatings and encapsulation using materials resistant to 

iiastric and intestinal digestion. , u 

~ According to another form of the invention, the active agents can be used together. 

According to another aspect of the invention, the formulation of the active agent 
ensures that it is administered in a Potable form to the animal or human and in a form 
which retains activity and is properly mixed in the appropriate compartments) of the 

gastrointestinal tract. • j w 

Generally, the active agent is administered regularly throughout the period the 
animal or human is subjected to a high carbohydrate diet or to sugars or other 
fermentable compounds which are not efficiently absorbed prior or reaching the large 

intestine, colon and caecum. 

More typically, the active agent is administered 1-3 times daily. Even more 
typically, the active agent is administered once daily or can be included in human food 
and animal feeds. They can be fed as powders or suspended in water, included m 
pellets as well as being fed in p remixes. 
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. i, mixed with the food, or is added to feeds which 
More typically the actrvc agent is mixed fermenlation in the 

_ ai „ starch or which -y - ;n ^ ^ Eluded in tablets 

gastromtestinal tract. The active agent can also be added to 

and the like. ^ ^ixustration of a single dose or multiple 

A suitable treatment may mciua . .- 6terins one dose daily of the active 

doses. Usually, the treatment will consist of — e ™ S mentation of the 

* „ „ er iod sufficient to control the accumulation of acia oy 

agent for a period sufficient Dosing may continue while sources of 

carbohydrate in the gastrointestinal tract. L— rfan in the gastrointestinal 

carbohydrate known to cause problems of acidic fermentation 

tract are included in the diet. ^inicrered in a single dose immediately 

More typically the active agent may be " * *° S are p00rty diges ted 

before cording meals containing sources of carbohydrate wh.ch P 

and rapidly fermented. . ^ 

during the consumpuon ot excessive ^ 

fermentable carbohydrates. 

Typically, me active agent is administered orally- 

chain, B^«-^'^^ OVil ^ y 7 rf 7.n^uon, 1*. kOT. ~ an 
,s cova^y Ur*ed . - * ^ a ^ ^ or even heav. or Ugbr 
immunoalobulin conformation. Fragments oi tn 

-^br. ^ - — - - n - — (nhj) T'r. 

regio, - a c— «*» — <C ^ ^ 

is referred . as V, Cluing, •» — » >*°' ^ *' ^ of ^ ^.ecul. 

...,^i„. Vic nrV,). The variable region is ine pan » 
referred to a, V L (jneluding VK Vtf ^ ^ 

*, bind, . *e antibody's cognac anugen. win!, ft. * cffector (^cdon 

domains o f rhc C region, on .be beavv ebain ^edv -** 

(es . c^,— . fixauon. opso— . P u>M^™^g ^ ^ or x 

ebains- arc -coded b, a varia "^.^ ^nnogiobuii. or 
Oambda) consrant region gene « the COOH «mio ^ ^ ^ 

anrfeodv -heavy chains-. ^'^r-V.^ - — ~ ^ 

consuint region genes, eg., ganima. Typically, tne u 
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v. v a „dl a orToining region) gene segments and the -Vh" 
« gh t chain encoded by the V ^ C£ ^ by ^ ^ and ^ {D or „ 
will include the portion of the heavy ciwm 

reeion) and J„ gene segments. ^ ^ c6nsise of , 

An inununoglohmin * « r^*^,, re8io ns. also died 
region interrupted •* *~ „ ^ framew o* 

complementarity-dettrnuning . cMMrved wilhto . specie. The 

reg ion °, » annbody. *- > ^ 

• seq uen.iauy startin E ta * — „ refem<i ro „ 

™ — W- " Ch * iaS, „ K Ihe co^nt region of the H E ht chain, 

isotypes. I S o W icd eE rnnmn«typ,caUy « S .dc ^ U1 «wlse, the constant 

„ also referred to as the C L in general, and C„ or CM P ^^^^ „ ( ^ 

region of the heavy chain tnoiecule, also ^» ~ ^ on 
^hody. bodies are referred to as «*«D. O 1 A, » S ^ P _ 
Heavy Chain iaorype. The isotypes are encode » ^ > 

(alpha), and e (epsilon) segments of me „ of M antlW3ay . 

- — ^'".^ Tn liuon. the heavy chain isotype 
SU eh - opsonisation . . *~ ^ lgE ^ „ 

determines the secreted form of the anuooay 1eM isotype is found in 

typically found in single unit or tnonomenc tarn. ^ fcnn . 
,„ie form; secr«ed . S A can B e found -n M , or an F .„. 

_d,es and t,hodies. or -J^^S^^^ 
CDR-region). Such fiipol, «c useful as imm PP r 

antibody of the invention ^y ZL may have a macrocyc*. 

;(1 For instance, an antibody or fragment thereof of th ^ ^ h by a covalem 

for chelating a heavy metal atom, or a ^ ^ ^ ^ 

— ^^^^r^ or to *in molecule, such as 
m olec Ul e may be rep.accd or conjugated * " >™™ ^ cnain ^ be 

< hc ,ates. toxins. dru g8 or prodrug. ^^J^ ™ ^ fluorochrom es, 
,« bonded with a polypeptide effector or reporter molecule, sue 
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, 'a e»e Risnecific antibodies may abo be produced in 

phosphatases and peroxidases. Bispecmc an 

accordance with standard procedures well known to those skilled m the art _ 

The present invention further confutes genetically modifying the antibody 
va T— ^ons to indude effectively homoiogous variable and 

re " on atnino acid fences. General*, chan.es in the variable ™°«^^Z 
JU *< otherwise modi,, a nti g en — ^ £ ^ 
thereof Chanees in the constant region will, in general, be man r 
oT^erwise m-Kfy bio.o E ic,l properties, — as eompiement fixation, tn™ «... 

Typically. 4. amibodles In accord with the sixteenth embodunent 
invention can be conned of a poiyclonal mixture, or nay be mo— rn nature, 
rurrne, antibodies can be endre ir_,obu.ios derived from ^™ ° 
from recombinant source,. The anybodies of the present u™ «, «- - « 
variety of forms, including to example as a who.e antibody, or a, an amibody 
«JL, or other irnmunolosicahy active fragment thereof, such as comp,eme«an.y 

deiermining regions. . #u— si; ft r rn rhose 

Mo.oelo.ai anybodies can be obtained by various techniques tad. » MM. 

s«ed in the arc. M *— *» » ^^^T^t 
antigen are inunorraUsed. commonly by fusion with a myeloma cell - a nvumer as 
„ described for example;, in Kohier and Mllstein, Eur. J. Immuno... 6.511-519 (1976). 
the disclosure of which is incorporated herein by reference. 

Active methods of itnmorta.lsation include trntsforrnatio. wnh Epstetn Barr 
Virus, oncogenes, or retroviruses, or other methods well Known in the ^ C °«° m « 
.rUi.. from single immortalised cells are screened for produet.cn of 
desired specificity and affinity for the antigen, and yield of the monocles! a«*o*es 
' produced by such celis may be enhanced by various teenies, ir.hu.ma uuecnon mm 
He peritoneal cavity of a vertebra, host. Various technics user,, m d~e «- 
discussed, for example, in Harlow and Lane, Antibodies: A 

Spring Harbor. New Yo« (1988) . the disclosure of which » ..corporate* nerem by 
, Z^Z including immunisation of anima. S to produce inununo.iobuiin,; production 
o^iona, antibodies; labeUir* immunoalobuiins for use as probes; irnrnunoaffnw 

purification; and immunoassays. 

4. An antibody/nucleic acid based method and kit for detecting acidosis activity 
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The present invention also encompasses a method of detecting in a sample the 
presence of microorganisms involved in lactic acidosis and/or the potential acid 
producing characteristics of the microorganisms, wherein the method comprises: 

(a) contacting a sample with the antibody (or fragment thereof) as defined in 
5 accordance with the sixteenth embodiment of the invention, and 

(b) detecting the presence of the antibody (or fragment thereof) bound to a 
microorganism or (fragment thereof) involved in lactic acidosis. 

Typically , the methpd of detecting in a sample the jriresence of microorganisms 
Involved in lactic acidosis, or potential lactic acid producing microorganisms may also 
hi comprise; 

(c) measuring lactic acid present in the digesta or faecal sample or measuring pH 
of said sample; or 

(d) measuring amount of lactic acid produced when microorganisms ferment 
carbohydrate. 

(5 Conditions for incubating an antibody (or fragment thereof) with a test sample 

vary widely, depending on the format of detection used in the assay, the detection 
method, and the type and nature of the antibody used, A person of ordinary skill in the 
art would readily appreciate that any one of the commonly available immunological 
assays could be used in performing the method of detection. For example, these assays 

20 include: radioimmunoassays, enzyme-linked immunosorbent assays, and/or 
immunoflourescent assays. 

A kit for performing the above method of the invention contains all the necessary 
reagents to carry out the above methods of detection. For example, the kit may 
comprise the following containers; 

25 (a) a first caniainer containing the antibody (or fragment thereof) in accordance 

with the sixteenth embodiment of the present invention; 

(b) a second container containing a conjugate comprising a binding partner of 
the antibody (or fragment thereof), together with a detectable label. 

Typically, the kit may further comprise one or more other containers, containing 

mi other components, such as wash reagents, and other reagents capable of detecting the 
presence of bound antibodies. More typically, the detection reagents may include: 
labelled (secondary) antibodies, or where the antibody (or fragment thereof) of the 
present invention is itself labelled, the compartments may comprise antibody binding 
reagents capable of reacting with the labelled antibody (or fragment thereof) of the 

35 present invention. 
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Further, the kit of the present invention, as described above in relation to 
antibodies, can be readily incorporated, without the expenditure of inventive ingenuity, 
into a kit for nucleic acid probes. One skilled in the an would select the nucleic acid 
probe from the polynucleotides of the present invention, according to techniques known 
in the an as described above. Samples to be tested include but should not be limited to 
RNA samples of vertebrate tissue. . 

Such a kit comprises at least one container means having disposed therein the 
above-described nucleic acid probe. The kit may further comprise other containers 
comprising one or more of the following: wash reagents and reagents capable of 
detecting the presence of bound nucleic acid probe. Examples of detection reagents 
include, but are net limited to radiolabelled probes, enzymatic labelled probes 
(horseradish peroxidase, alkaline phosphatase), and affinity labelled probes (biotin, 

avidin, or steptavidin) . 

In detail, a compartmentalised kit includes any kit in which reagents are contained 
in separate containers. Such containers include small glass containers, plastic 
containers or strips of plastic or paper. Such containers allow the efficient transfer of 
reagents from one compartment to another compartment such that the samples and 
reagents are not cross-contaminated and the agents or solutions of each container can be 
added in a quantitative fashion from one compartment to another. Such containers will 
include a container which will accept the test sample, a container which contains the 
probe or primers used in the assay, containers which contain wash reagents (such as 
phosphate buffered saline, Tris-buffers, and like), and containers which contain the 
reagent detect the hybridised probe, bound antibody, amide product, or the like. 

Furthermore, one skilled In the an would readily recognise that the nucleic acid 
probes in the present invention can readily be incorporated into one of the established 
kit formats, which are known in the art. 

In terms of measuring lactic acid production, the pH of digesta or faecal material 
can be measured using colour sensitive reagents or a pH meter. Lactic acid can be 
detected using colorimetric techniques using enzymes, colour reagents and assays 
assessed with the naked eye or using spectrometric techniques. Further, identifying 
potential lactic acid producing bacteria involves incubation of the sample with 
carbohydrate followed by measurement of lactic acid, pH and lactic acid producing 
bacteria. 

The invention will now be described in greater detail by reference to specific 
Examples, which should not be construed as in any way limiting on the scope thereof. 
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Examples 
Example 1 

Control of S- ruminantium, CiosiridiumAite vituiinuS, S» bovis and S. equinus, 

Materials and Methods 
is lation, Identification and characterisation of lactic acid producing bacteria 

The following method was used to isolate the most numerous and most prolific 
acid-producing bacteria in the gut concents of ruminant and non-ruminant animals. 
Rumen fluid samples were obtained via stomach tube from 'sheep and via rumen fisnila 
from cattle 24 h after regular grain feeding- Faecal samples were obtained directly 
from the rectum of sheep ana cattle and from the freshly voided faeces from horses. 
Samples were processed for the enumeration of lactic acid bacteria following the 
method of Yankc and Cheng (1998) involving one-hour exposure prior to incubation. A 
semi-selective MRS-agar medium, Oxoid, England (Dc Man er aL 1960) was modified 
by adding a freshly prepared reducing solution (1ml containing O.026g Cysteine, HC1 
and 0.026g Na a S.9H z O per 100 ml of media) after boiling then prc-rcduced by bubbling 
with CQ 2 on ice until cold. The pH of the medium was adjusted to 5.5 during 
preparation. Viable colonies from roll tubes were picked and inoculated into a broth of 
a basal medium 10 (BM 10) as described by Caldwell and Bryant (1966) with glucose 
(0.5%) and then again cultured in roll tubes. The procedure of picking colonies and 
inoculating them into a broth medium followed by inoculating again into roll tubes was 
repeated twice. At 48 h of incubation a drop of the broth medium was examined under 
the microscope to check the purity of the culture. Morphology and Gram staining 
characteristics of the isolates were recorded. The ability of cultures to ferment various 
carbohydrates was evaluated using a broth of BM10 with each isolate included at 2g/I~ 
S. bovis was distinguished from S r equinus on the basis of their ability to ferment 
starch, inulin and lactose and their ability to survive heating to 60°C for 30 minutes was 
also tested (Hardie 1986). , 

Fermentaiion products were measured after 24 h of anaerobic incubation of a 
broth consisting of BM 10 with glucose or starch (0.5%) at 39°C, At the end of the 
fermentation period, samples from the media were taken for measurement of pH, then 
acidified with sulphuric acid for further analysis of VFA and lactate. VFA 
concentrations were measured using a gas chromatograph (Packard Model 427, Packard 
Instrument Company, Inc, Illinios, USA), fitted with a Chromosorb 'W\ acid washed 
and 60-80 mesh column coated with two liquid phases, a: o-phosphoric acid (1.5% 
w/w) and b: Polypropylene glycol sebacate (17.5% w/w). The temperature for the 
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column, detector and the injector were 135, 180 and 210»C respectively. L-lactate and 
D-lactate were analyzed by auto-analyzer (Cobas Mira Autoanalyser, Roche Diagnostics 
Inc.. French Forest. NSW) using an enzymatic procedure (Stat-Pack ™ Rapid Lactate 
Test, Cat: No. 1112 821, Behring Diagnostics Inc., Somerville. New Jersey). The 16S 
rRNA complete gene sequencing and DNA hybridisation techniques (Lane, 1991) were 
used to identify the most prevalent strains of S. bovis, Closmdium-lTke vimlinus and S. 
ruminanrium . , 
Vireiniamycin sensitivity test 

Two isolates of 5. bovis from cattle and sheep (orange pigmented and white), five 
ClosrridiumAiks vitulinus and three isolates of S. ruminantium were incubated in a broth 
of basal medium 10 with glucose (0.5%) and virginiamycin (VM) at a concentrations of 
0, 2, 4, 6 and 8 ug/ml. The virginiamycin solution (100 VM/ml) was prepared 
using Eskalin Wettable Powder (WP), 400g/kg VM (Pfizer Animal Health, NSW, 
Australia). The WP was dissolved in distilled water (previously boiled and bubbled 
with nitrogen until cooled) and filter-sterilised whilst being gassed with nitrogen. This 
solution was used immediately after preparation. The lowest concentration of VM that 
resulted in no measurable growth of the test bacteria was considered as the Minimum 
Inhibitory Concentration (MIC). The broth-media were inoculated by 0.2 ml of the 
different fresh viable cultures and 0.1 - 0.4 ml of VM solution was added to each rube 
to provide the required dose. A sensitivity test was also performed when VM was 
added 3 and 6 h after inoculation, using the same concentrations of VM. Tests for 
sensitivity to VM were conducted using 24 and 4h h of anaerobic incubation at 39°C 
DNA extraction, PCR amplification and cloning 

Freshly grown cultures were withdrawn from screw-cap Hungaie tubes by first 
flaming the septum with ethanol. Sub-samples (0.6 ml) of liquid culture were taken 
with a 25G needle and placed in sterile 1,5-mL centrifuge rubes. Cells were harvested 
as a pellet following centrifugation at 13500 g for 2 min. The supernatant was poured 
off and the cells resuspended in approximately 30/zL of culture fluid remaining. 

DNA was extracted from the concentrated ceil suspension using a Fast DNA 
SPIN Kit (BIO 101, Inc. CA). Extracted DNA was visualized on a 1 % TAE gel 
amended with 0.5*U of lOmg/mL cthidium bromide per 50 mL agarose. PCR was used 
to amplify 16S rDNAs in 100^L reactions. Each reaction tube contained 200 ne of 
each primer, 10^*1 of 10X buffer, 6^L of MgCl„ 1U of Tth DNA polymerase (Biotech 
International, Penh, Australia), IOjiL of 4x0.5mM dNTP's, and the remainder made up 
with sterile Milli-Q water and 7.fiL concentrated cell suspension or DNA extract. 
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Reactions were overlaid with sterile mineral oil and carried out in a thennocycler 
(Perkin-Elrncr DNA Thermal Cycler 480). Thermocycling parameters employed after 
a 96°C denaturation for 10 min were 28 cycles of 1 min at 94«C, 1 min at an annealing 
temperature, and 2 min at 72'C. A further extension step involving 1 min at 48*C and 
5 min at 72"C was also employed. The primers used were 27f (5'- 

AGAGTTTGATCCTGGCTCAG-3 ') and l492r (5 ' -GGTTACCTTGTTACGACT-3 ') 
(Lar.e 1991). In some cases GeneReleaser (Bioventures. Inc., Tennessee, USA) was 
used according to the manufacturer's instructions in the reactions outlined above. PCR 
products were purified using a QlAquick PCR purification kit (QIAGEN, Victoria. 
Australia) according to the manufacturer's instructions. 

Sequencing of 16S rDNA 

All 16S rDNA samples were initially partially sequenced using the universal 16S 
rRNA primer, S30f <5'-GTGCCAGCMGCCGCGG-3') and an ABI Big Dye Terminator 
Cycle Sequencing Ready Reaction Mix kit (Victoria, Australia). Selected 16S rDNA 
were subsequently fully sequenced on both strands using the following primers :519r 
{5 ' -GW ATTACCGCGGCKGCTG-3 " ) , 27f, 907r (5 -CCGTC AATTCMTTTRAGTT T- 
3'), 

926f (5 ' - AAACT Y AAAKGA ATTG ACGG-3 ' ) . and 1492r (Lane. 1991). 

Approximately 100 ng of purified PCR product and 25 ng of primer were used in 
the sequencing reactions. Thermal cycling was carried out in an MJ Research PTC-100 
thcrmocycler with an initial denaturation step of 96°C for 2 min, followed by 25 cycles 
of 50°C for 15s, 60°C for 4 min, and 96°C for 30s. The resulting cycle sequencing 
products were purified using the ethanol plus sodium acetate method (ABI, Australia). 
Purified sequencing products were submitted to the Australian Genome Research 
Facility for analysis on an Applied Biosystems 377 automated sequencer. 
Phylogenetic analysis 

Phylogenetic analysis of 16S rDNA's was carried out according to Dojka et ai. 
(1998). Briefly, sequences were aligned and compiled In SeqEd (Applied Biosystems, 
Australia). Compiled sequences were compared with those on publicly available 
databases by use of the BLAST (Basic Alignment Search Tool) (Altschul a at. 1990) to 
determine approximate phylogenetic affiliations. Compiled sequences were then aligned 
using the ARB software package (Strunk et at. unpublished) and refined manually. 
Phylogenetic trees based on comparative analysis of the 16S rRNA genes were 
constructed by performing evolutionary distance analyses on these alignments using the 
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appropriate tool in the ARB database ^robustness of the tree topology was tested 
by performing bootstrapping (2000 replicas) in PAUP test version 4.0d65. 

RCSUl AU twenty streptococcal isolates (6 from sheep. 2from cattle and 12 from horses) 
were 99% identical in sequence to each other and to 5. to* and * ^^ese 
isolates therefor, belong to the genus Streptococcus and are members of other * tow 
or S eouinus. Three of the 12 streptococcal isolates from horses were identified, as S. 
equinus as they did not fenncnt starch or inulin and only one of them fermented lactose. 

Sb Rl was the dominant S. tovis strain across all three animal species (canle, 
sheep and horse). It grows into bright orange-centred colonics on MRS agar roll tubes 
and produces an orange pigment in a broth of BM 10 with glucose or starch. The cells 
are 0.9-1.0 ^ in diameter and often encapsulated, occurred mainly in pairs, short 
chains of 4-10 cells and singles. The doubling time for S. povis was estimated to be 24 
nunutes. Three streptococcal isolates (SE Rl, SE R2 & SE R3) from horses were 
identified as 5. equinus. The cells occurred mainly in long chains. 

Table 1 shows the fermentation end products of 5. bovis, S. equinus, Clasrrtdzum- 
like vtaittma and S. ruminenrium isolates. All of the S. bovis bacteria could ferment 
cellobiose. fructose, galactose, glucose, lactose, maltose, mannose, raffmose, starch 
and sucrose, but not arabinose, glycerol, mannirol, ribose, sorbitol or xylose and two of 
the white pigmented isolates did not ferment inulin (Table 2). L-lactate was the mam 
fermentation product of S. bovis and S. equinus. 

The Clostridium-Ukc vitulinus-ltec isolates have 100% sequence identity to each 
other and 97% identity with Closrridium-ltee vitulinus. Clostridium-*** vitutinus cells 
occurred in different shapes and sizes, mainly straight rods in singles, pairs and short 
chains and some cells have the tendency to branch. Clostridium-*** vitalinus isolates 
could not ferment starch or xylose but grew on cellobiose. fructose, glucose, mannose, 
raffmose and sucrose (Table 2). Two Clostridium-*** vitulinus isolates produced D- 
lactare and one produced L- and D-lactate at equal proportions. 

S. ruminantium was isolated from the rumen of grass-adapted sheep that rcccrvcd 
, a grain supplement with or without virginiamycin. The three Selenomonas-XK* plates 
formed two distinct lines of descent: Type A (isolate SR Rl); and Type B (isolate SR 
R2 and isolate SR R3). Type A has 99% identity to S. ruminanrium and > 97% identity 
m Type B, and Type B has >97% identity to S. ruminanxium. This indicates that all 
three isolates are members of the genus Selcnomonas and Type A belongs to the species 
, S. ruminantium. One isolate (SR Rl) produced L-Lacuue while the other rwo (SR R2 
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, ^ i . /ToUi. <x\ a difference between SR R2 and SR 
and SR R3) produced L-,ahd D-iactate (Table 3). A dmerenc 

R3 was that SR R3 product 43. 5 % more hate acid from starch than SR R2. 5, 
^H-Um grew oh most carbohydrate sources (Table » - ** « 
noticeably high Oh glucose and sucrose compared ».th other sources and only one 
isolate (SR Rl) did not fennent «arch. The cell, are 0*0.7 » t.5-3.0 ,m, occu^d 
mamly ih sir** short ™ rods, wnh round ends and ^^^^ 
amouhts of L-I.eu.te were produced from glucose, starch or raftilos. by the *. 

bovis isolates (Table 4). 

Incubation in vitro of S. bovis, Clostridium*** viruiinus and S. rummarmum 
isolates in a broth of Basal Medium 10 with glucose (0.5%) with different coneentrauon 
of VM (0 2 4, 6 and 8 ug/ml) clearly demonstrated sensitivity of S. bovis to 
virginiamycin. Clostridium^ and Selenomonas isolates (Table 5) showed varying 
.evels of resistance to VM. LV Rl and LV R5 were very sensitive to VM wuh a MIC 
level of 2 ug/ml. Isolates LV R2 and LV R3 resisted levels up to 4 ug/ml and LV R4 
up to 6 ug/ml. 5. nz/T^um isolates were resistant to the highest VM levels (8 
ug/ml). Sensitivity of Clostridium-*** bacteria to VM was different when VM was 
added at 3 and 6 h after inoculation. All CloxridiumAikc cultures growing for 3 h 
before the addition of VM had higher MIC than when VM was added to inunediately 
after inoculation. Sensitivity to VM was also lower when assessed using a 48 h 
incubation. All Clostridium*** isolates were resistant to the highest VM levels (8 
Mg/ml) when cultures were allowed to grow for 6 h before the addition of VM. 

Discussion , . 

The presence of Clostridium-*** vitulinus and JS. ruminantium in rumen Quid and 
the faeces of sheep fedi diets with or without VM demonstrated the resistance of some 
Clostridium^ strains to virginiamycin (VM). This resistance of Cto^/um-like and 
Selenomonas isolates has been confirmed by results from anaerobic in vitro mcubauon 
of in a broth of BM 10 with glucose (0-5 %) with or without VM. 

A sensitivity test showed that 5. bevu strains are quite sensitive to VM and this 
reaction seems to be irreversible and fatal. On the other hand the reaction of 
Clostridium^ cells to VM with may be reversible one and the Initial reaction results 
in only bacteriostasis rather than bactericidal effects. 

The fact that the Gram-negative bacteria S. ruminantium is not sensitive to VM 
suggests mat there will be situations where are VM may not provide for protection 
aeainst acidosis. Godfrey er al. (1995) and Nagaraja « al. (1995) reported that in 
grain-adapted sheep the Inclusion of VM with grain did not prevent decreased rutnmal 
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p„ and increased lacotc. This may M. d~ — — * ^ ""^ 
■ "e ,c» and S*— - - well ^ * - «• - • fVM '"'" bt 

as effective, in controlling acidosis. ^ 

These results a,so indicate why vaccination asains, * *-* aione - - 
rffcctivei, control Ucric acid — -I— when — - — — 
fermentable carbohydrau. Under .toe are conditions « 
Ute wi.> continue to produce Uctic acid even if the activity of S **, * 

h is dear any diagnosis, vaccine or other method to prevenr or control 
reonentativ. acidosis shou.d detect and or be active asatnst at leas. S. ru^nannum. 
ClostridiumAOx vilulums, S. bovis and S. equinus. 

Example 2 

Samples of faeces were collected from 12 horses fed a mixrure of choppy .ucerne 
hay and different rypes of cereal train Coats, barley, triticale and sorghun* The 
dominant lactic acid product bac«ri. -ere isolated using the same method - 
described in Exampie I. Two bacteria were isolated: I^W- (SbW) and 
«,*™(SER1 and SER2). Based on these results it .s .rnponan, that 
an, vaccine, diagnosis or other treatment to prevent or control acidosu should be 
effective against bod, s. and S. e,ui n «r. Under some conditions .. w.H d» h 
nectary tor these diagnostic tools and memods of torment to be effeeuve agan*. S. 
nnmnamium. CtorrioWlite vimimar as well as 5. b<rt, and S, «^.m« 

In cenain conditions it is likely that Sel^mo-ar alri CWsmdmm- 

Uk» M. bacteria may be present and in this case animals should be vacctnated 
asalnst both Gram-poslUve and Gram-negative lactic acid producing bactcrra, 

Example 3 

Following calving, cows grazing lush green pasture arc exposed to high levels of 
soluble carbohydrates in rha form of fructans in grasses and sugars and search m 
clovers. In addition to fermentable carbohydrates in the pasture, concentrate feed 
supplements, based on cereal grain, arc fed twice daily during milking. The fructans » 
pastures and the starph in legumes and concentrate are rapidly fermented ,n euher *e 
o rumen or the hind gut co form a range of volatile fatty acids and lacuc acid. The 
accumulation of acids in the gut contribute to the metabolic acid load of the atumal, can 
cause inflammation of the gut wall leading to stimulation of the immune system and 
can lead to increased pathogenicity in the populations of bacteria and parasncs wdbtt 
The adverse effects of acid accumulation in the gut result in reduced 
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productivity and an increased incidence of disease including lameness, respiratory 

conditions and mastitis. 

Acid accumulation in the gut under this dietary regime can be satisfactorily 
reduced by controlling 'two of the principle acid producing bacteria Selenomonas 
ruminantium and Streptococcus spp. As one of these bacteria is Gram-negative and the 
other Gram-positive wo approaches are used. A vaccine is used to control 
Selenomonas ruminannum and the feed additive virginiamycin is used to control 
Streptococcus spp. The vaccine is prepared by combining washed bacteria of the isolate 
Selenomonas ruminannum (SRR1) (between 10 1 and 10" cells/ml) and 1 ml of the 
adjuvant DEAE-Dextran. This is injected intramuscularly into dairy cattle prior to 
calving in order to develop antibodies against Selenomonas ruminantium lactic acid 
producing bacteria. The feed additive virginiamycin is included in the concentrate feed 
to provide between 150 and 450 mg per head per day. 

Example 4 

Pigs are often fed diets containing high concentrations of starch and some of this 
starch can pass undigested to the hind gut where it undergoes rapid fermentation leading 
to the accumulation of lactic acid. The adverse effects of lactic acid accumulation and 
low P H in the hind gut of pigs includes metabolic acidosis, compromised integrity of the 
gut wall and increased pathogenicity of gut organisms. Piglets can be treated against 
this condition by immunising them against Prevoiella-\\te bacteria such as LAB01/07-3, 
or Clostridium-like vUuUnus and can be further protected by the inclusion of an 
antibiotic feed additive in the diet such as virginiamycin. 

Example 5 

Dogs and cats have evolved as carnivorous species but are now fed diets 
containing processed cereal grain. The carbohydrate fraction of the diet is poorly 
digested in the small intestine of these animals. Undigested carbohydrate passing from 
the small intestine to the hind gut is rapidly fermented and result in accumulation of 
acid. The accumulation of acid and the subsequent adverse side effects can be 
prevented by vaccination against Prevotella-WSR (LAB03/D35), Enierococais-like 
(LAB05/D23). Clostridium-like vitulinus and/or Selenomonas ruminantium. Further 
protection against lactic acid production by Streptococcus spp. can be achieved using 
virginiamycin or similar type of Gram-positive antibiotic compound in the feed. 



SUBSTITUTE SHEET (RULE 26) 
RO/AU 



WO 01/02008 



rCT/AUOO/00805 



51 

Example 6 

develop—, of adv.™ behavou,. The nsk of* *° ^ ^ 

bv immunise,, again.. 5rr V ,o«o^ «^'»- «»" sm " ee ' C 11500 . 
asain* fl-** <"'"«»»* ^ S*"™"""" 1 """'"7'™"- 

Example 7 

Humans « «— ~ i r bl ^^^^~ 
effects of acidic *ut syndrome "Lies such as 

and ,or Seunomonas rutn^lum and treated ^ „ 

virginiamycin and probiotics such as M«a**er* 
Sul09. 

Example 8 , „, . 

•n« in sheep vaccinated with bacterin comprised of formahn-Ialled 
1. Seroconversion in sheep vacunw™ 

lactic acid producing bacteria ,K«« would raise antibodies in 

An experiment was conducted to examine whether sheep would rax 

Anexpenmen w leria that are commensal organisms in the 

response to arange of bacterins comprising bacteria that ar 

gastrointestinal tract of ruminants or horses. 

Mate p^ a n "l^uh Merino wethers (appro— three years of a g e were chec^r 
unhand physical appease hefore enterin. *. stud, AU 
^ treated against internal parasites (ivermectin) ^PP— ^ 
randomly assigned to one of seven experimental groups (seven animals p 
randomly ass gn M1fkeBal vac cination treatment consistmg of one of the 

5 Uroup). Each animal received a different vaccinati _ only . 

• H^riW in Table 8.1 and animals in the control group receive j 
bactenns described xn Table 1 fof a ^ 

All of the sheep remained at pasture for * ^ ^ 

chalhmue experiment. During the grazing phase ot me exp 
access to good quality green pasture whenever possible. 
30 Table 8.1 of microorganisms used in vaccine gyration. 



Microbe 



Streptococcus bavls 



Expt. ID 
code 



Streptococcus bovis 



A2 



Accession 
No. 



N94/8255 



NM99/0445S 



24 June 1999 
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Streptococcus equinus 


Scq | 


NM99/04457 


— i 
24 June 1999 


4 


Closn-idium-\i)iLe> vitulinus 


LV 


NM99/04462 


24 June 1999 


5 


Selenomonas tuminantium 


SRI 


NM99/04458 


24 June 1999 


6 


Selenomonas ruminantium 


SR2 


| NM99/04460 


24 June 1999 



Preparation of vaccines: Frozen isolates of all bacteria were thawed then cultured m 
BM10 for between 6 an* 10 hours. All incubations were at 37>C. 

to , hc in— flasks to achieve a W — — * 0 3* - - Snal _ T» 
cel U were then harvested by centrifUgation and washed 3 times using 
being made to final volume in PBS with a concentration of 5 X 1 0 cells/ml. 

The vaccines were prepared by rni*in g equal volumes of the bacterial suspension 
and ft-d'. coa^-a adjuvant in the case of the primary vaccinaUo* J/**^ 
incomplete adjuvant for booster injections. The control annuals received stenle PBS and 
adjuvant. Each vaccination injection was 2 ml administered intramuscular* For the 
primary and secondary vaccination each sheep received 4 Ejection, one in each shouider 
L , into each of the semi-membranosa muscles of each hind leg. The booster given in 
the 35- week after the primary injection was only administered to the two hind legs. 

SamP lc S of blood were taken according to the schedule in Table 8.2 for 
n^urement of antibodies against the bacterin used to vaccinate each treamiem group^ 
Development of ELISA methods for measurement of relevant antibody ntres was an 
important component of this study and is described below. ' , ^ 

ELISA protocol: Bacterial antigen was prepared in the same way as described for the 
immunisations, and stored in aliouots at -20°C. Optima, antigen dilution ^vas found to be 
1 -200 (diluted in carbonate buffer); 1 00 ul of this suspension was added to each well of 
ELISA plates ammunolon II flat bottom 96-wcll plates). Plates were then covered and 
incubated overnight at 4*C. Antigen was removed from the wells and the plates washed 3 
times in PBST (NaCl ftg, KC1 0.2 g, Na2HP04 1.15* KH2PQ4 0.2g, 0.5 ml Tween 20 n 
1000 ml MO water, P H 7.2-7.4) using an automated plate washer (TitcrTek M-ropl^e 
,< washer 120. Flow Laboratories). Blocking buffer (1% Bovine serum albumin (Sigma) tn 
PBST) was added to each well and allowed to incubate at 37°C for 1 hour, followed by 3 
washes with PBST. Titrations of the test sera were performed and optimal diluaons for a 
standard assay determined. Test sera were analysed by diluting sera in blockuxg buffer at 
levels found to be optimal for each antigen. Following dilution 1 00 *1 of each test serum 
3 „ was analysed in duplicate wells: in addition, pre-vaccination serum was always included 
in each plate. Negative controls (PBS) and standards were included in tnplicate. 
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15 



samples, plates were incubated for 1 hour at 37 C y 

- w j * i v,««r at 37-C Plates were again washed 3 tones with PBST, and juu u 
incubated for 1 hour at >1 C. Plate * phosphate buffer (light 

substrate added (34 mg o-phenylenedxarmne m 100 ml citrate ph P 

m ». PU. tac-i* * *• -a* a. room «P» «- J" 0 ^*^. ^ 

— — - -pp^- ^jii 1 - - 

Ahcnrhances were read in a nucropiaxe reaaer \& *- 

Absorbances were . software. Analysis parameters and 

analysed using Microplate Manager/FL «.u i.mu^ 

S-dard curve information were included for each plate ^ ^ 

Sample, of rumen fluid were taken vU stomach tube and pH was me 

• • «f« rt t e ntial lactic acid producuon. The remainder 
vakins a sub-sample for detection of » acid concentrations, 

of the sample was acidified for later measurement of volatile ^ 
Potential lactic acid production was measured by incubating 4 ml of rumen flux w,tb 
Potential iaciic H „ n<se / m i Following incubation with glucose for 

ml glucose solution containing 50 mg glucose/ml. Followmg fiulohuri e acid 

20 hours P H was measured before acidification with 0.1 ml of concentred sulphune 
and frozen for subsequent analysis of tactic acid concentration. 

Table 8.2 Schedule of imn.uni-.ion and *«»pling to monitor systemic antibody 
M levels and the coF ^nnences of vaccination in ExgmpjeS 



20 



Week 



Procedure 



-1 



Blood sample (First pre-bleed) 



Blood sample (Second pre-bleed? - primary immunisation 



Blood sample for antibody measurement 



Blood sample + secondary (first hnostcr) immunisation. 



8 



Blood sample + collect rumen fluid and faeces 



Blood sample 



10 



12 



14 



Blood sample + collect rumen fluid and faeces 



Blood sample 



Blood sample 
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honI ensure mettod prior to — » < ^ dW1 Md Blyant , 

„as serially dihned * anaerob . ddunon -«« < ro 

» a Ana! dilation of-10r*. Three ddu.-ons (10 , 10 ™* J ^ 

— rou * -P— - ~ ^TJZtz. 

MRS-Agar medium. Oxoid. E„ Bl and (de Men - A - " „ 
«« . wi* *. PH of *. medu^ adjusted , o~ Jh ^ ^ 

39-c for three days. Faecal samples ">^J>^™ 1 incub^ «*. gl— 
n. tones .hair weight of distilled water. 4 ml of the atany w 

quantity (appro* 10 ml) *»as Altered throusb 4 layer, of cheese o 

p„ an, .hen aeidifyme .he _» for ta-r rt^ rfv^ --J- f ^ _ 

VFA concentrations measured by gas ehroma.oar.phy (Hewlea-Paekard) an 

vrA *-wnww* /r h Mira Autoanalyser, Roche 

Lactate and D(-) lactate analyzed by auto-analyzer (Cobas Nfcra A* J 
Diagnostics Inc., French Forest, NSW) using an enzymatic procedure (Siat-Pack ^ 
Lactate Test- Behring Diagnostics Inc., Somerville, New Jersey). 

Results . , TaVi1 _ q 3 -j i n response to the various 

There were good l*veU of seroconvcrsKm <see Table W»«P» 

serins US ed i„ this experiment and elevated andbody » P™-d - <~ k 

following the primary vaccination, 

immunised W Uh aiffereht bacteria. Time in v,eel« refers to weeks aft P 
vaeei^ion. A« sHeep ^ d 4 ^ after che priory vacc^o.. 

r«m/»««//«* isolates Rl and R2 respectively 



Group Sheep Bacterin Pre 

vacc'n 



Week 2 W«*4 Week 6 W«k * Wee»c.O Week .2 Wee* 14 



1 1 S. bavis SbS 0 

1 3 5. 6ov/5 <S6J 0 

I 5 £ ^i>v/4f SbS 0 

1 6 5. bovisSbS 0 

\ 7 S. bavis SbS 88 



' 0 


0 


240 


0 


166 


271 


807 


0 


0 


0 


0 


0 


0 


296 


0 


0 


462 


224 


700 


381 


0 


114 


183 


557 


224 


370 


403 


386 


178 


296 


1.136 


620 


490 


588 


538 
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5 bovis A2 


0 


28 


70 


31 J 


100 


294 


712 


528 




a 




o 


0 


25 


181 


U6 


232 


2,714 


712 




\ n 


C Finiifr ^7 


1 I 


14 


37 


181 


218 


187 


1,094 


498 




1 l 


o. DOvLS 


IS 


8 


25 


121 


175 


329 


3,567 


3,567 




1 ^ 




9 


24 


25 


120 


61 


79 


1,823 


1.321 




13 




6 


1 1 


15 


64 


99 


no 


1.823 


2,904 




14 


5. 6ov/jt 


12 


33 




197 


227 


180 


3.567 


2,220 


i 


1 3 


O. M f TIM 


g 


22 


85 


105.000 


2.01 1 


5.197 


10,140 


5,622 


3 


I <S 
i U 


O- tZ-CflttrlUj 


10 


1 1 


20 


502 


80 


38 


23 


18 


> 


1 / 




g 


9 


11 


4g4 


558 


871 


3,657 


3,936 


3 




S eauinus 

E5t# I4if IJ*J 


9 


28 


123 


300,000 


18,710 


27,010 


265,900 


73,440 


3 


1 Q 




9 


28 


161 


6.367 


4,430 


971 


385 


784 


3 


on 


&(fuittns 


Q 


10 


53 


2,225 


191 


824 


501 


1,250 


3 


21 


S. equinus 


9 


13 




fir * 


109 


90 


67 


101 


4 




C. vj/viitittS 


It 
t j 


206 


98 


883 


477 


899 


324 


1,221 


4 


23 


C* vituliftus 




IK 
* 1 -J 


142 


394 


244 


265 


100 


89 




2^ 


C. vttulinus 




202 


265 


103 


130 


43 


45 


554 


4 


25 


C. vitulinus 




145 


365 


1,181 


477 


394 


365 


159 


4 


26 


C. vituiinus 


ri 
U 


o 


3 1 3 


2,948 


243 


634 


313 


234 




^ / 




Q 


483 


292 


1.944 


668 


1,197 


2,898 


1,M6 


4 


28 


C. vituiinus 


0 


243 


A. i "5 




469 


602 


243 


0 




29 


J>K Ac/ 


1 T 




120 


181 


246 


1.346 


829 


688 


5 


30 


5/? /?y 


I A 

10 




1 72 


229 


303 


392 


441 


396 


5 


31 


S/? J?/ 




561 


300 


261 


1 14 


89 


648 


441 


5 


j2 


OA ft r 

5/? /w 


1 c 




1 15 


545 


16.130 


5.058 


40,660 


24 J 40 


5 


33 


OA A/ 


Z 1 




1 24 


241 


145 


124 


127 


92 


5 


.s4 


OD D 1 


A 

u 


55 


46 


132 


132 


67 


86 


83 




3^ 




ft 


83 


67 


109 


94 


170 


384 


563 


ft 


36 


2 


0 


1 17 


3,292 


3.403 


2.570 


9.975 


4,367 


3,132 


r> 


37 


5r /?.? 


7 


14 


49 


I 10 


26) 


227 


249 


351 


6 


38 


5r/J2 


6 


12 


63 


329 


619 


430 


1,156 


512 


6 


39 


Sr A\2 


6 


51 


110 


210 


169 


261 


437 


1,450 


6 


40 




6 


23 


78 


723 


913 


12.000 


3,240 


1,174 


6 


41 




10 


19 


72 


107 


185 


322 


88 


124 


6 


42 


S'J*2 


8 


30 


2,255 


1 1.940 


432 


235 


214 


442 
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During the period that sheep were grazing spring and summer pastures there was no 
significant effect of vaccination treatment on faecal dry matter content, as an index of 
faecal consistency and diarrhoea (see Table 8.4). Although not statistically Significant 
there were more lactic acid bacicria (growing on MRS medium) in the rumen fluid of 
sheep immuni2ed against the 5. ruminamium bacteria. This is an important result and is 
consistent with the pH of rumen fluid shown in Table 8.5 (week 10) and Table S.6 (week 
38) where the treatment groups with highest numbers of lactic acid producers were found 
to have lowest pH, 

Table 8.4. Body weight of sheep at week 34 and the faecal dry matter % measured 
during weeks. 





Body 


Body weight 


Faecal dry 


Faecal DM 


Faecal dry 


Faecal DM 




weight 


Week 34 


matter 




matter 


Weeks 6 & 1 0 




(Week 34) 


SE 


(Week 0) 


SE 


{Weeks 6 & 10) 


SE 


SbS 


56.2 


2.S7 


23.7 


1.S6 


25.0 


1.617 


A2 


52.9 


2.42 


21.4 


1.93 


22.5 


1,810 


Seq 


54.0 


, 0.75 


23,8 


2.6Q 


22.1 


1.760 


LV 


56.0 


1.54 


22.4 


1.36 


22.3 


1.803 


SRI 


54.4 


1.83 


24.8 


1.26 


22.5 


1.803 


SR2 


56.3 


1.83 


24.7 


2.13 


24.2 


1.393 


Control 


56.3 


1.44 


26.4 


2.63 


22.6 


0.998 



Tabl$ 8.5 Rumen and faecal pH and the pH following incubation with glucose in 
samples taken from vaccinated sheep 6 and 10 weeks following vaccination with a 
range of lactic acid- producing bacterins. Numbers of bacteria (cells/ml) measured 
in the rumen fluid during week 10. 



Rumen pH SE Faecal pH 



SE 



Total Lactic acid Laeric acid 
bacterid bacteria bacteria 



x 10* 



X I0 7 



°/o of roial 



Sb5 


7.0 


0.075 


7.7 


0.77 


10J 


8.3 


9.1 


A2 


7.0 


0.075 


7.4 


0.77 


.1.5 


9.2 


6.2 


S.Eq 


6.9 


0.075 


7.6 


0.77 


1.3 


6.7 


5.4 


LV 


7.0 


0.075 


7.6 


0.77 


1.3 


6.8 


5.7 
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6,9 


0 r 075 


7.7 


0.77 


2.1 


46.5 


12-7 


6.9 


0.075 


7.5 


0.77 


2.8 




6.3 


6.9 


0.078 


4.5 


0.80 


1.5 


n.9 


7.9 



SR.R) 
SRR2 
Control 

Z. Respond » 9 rm„ odd.,.. chaH-n^ in .h..P 3 8 w.eU. 

""tn. w~ks after - PH-X —on an !to p «« brought into ft. 
mlmal house where they — ~W- and housed in individual pens with .cess to 
Lo water. AU animrfs were 1*- - « -P— d) ' m " —* 

Five davs after enters - =»ed sheep were re-va^taated as desenbed .bove aad 
were ..Wen approximately 60 . wheat/d together with 1,00 g chaff. J* £ 

Zsurement'of PH -d ^.. production. Portion of the samp.es were also 

taken for later analysb of volatile fany acids. 

G „ fa - »W On day , of - challenge. , k. of who e wheat wa^ 

^ to each sheep at appro*im«el, 7 AM. For nt.se sheep that M no, — ril *. 
wheat within 2 hours an amount of erased wbeau e,uiva,=nt « the residue ^ 
Ministered into the -men via stomach tuh. as a slurry made up «tJ-» 
.mmediatelv after adrnimst^ion of the wheat. Hood samp.es were taken for am,body 
measurements and for haptoglobin detonation. Approximately eight hours after firs, 
feeding the wheat (4 PM), samples of rumen fluid were uute. for m.asur«„.n, of pH. 

VFA and lactate. p 

On th. following m.rnin B . rumen sample was taken for measurement of pH. VFA 
and lactate and a check made of faecal consistency (faecal scores). Faecal samples were 
cUected for measurement of P H and dry matte, AU sheep were men offered 500 g 
wheat and 1 hour later rcfusais weighed. An amount of cocked wheat emuvaler, to th. 
nrfdu. was admh.is.ered .nto the rumen via a stomach rube. Chaffed lucerne and cereal 
hay was fed ad libitum after th. final dose of wheat and inuut^ ware measured datly. 
Samples of nrmen fluid were taken a hour later (32 h from fir* wheat) and faeces were 
scored for consist and sampled for pH- Forty eight hours after firs, offtrtng wheat to 
the sheep a final rumen sample was taken and faecal scores were recorded. A sample of 
o blood was taken for haptoglobin analysis. 

Results 
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Antibody levels, rumen pH and the potential lactic acid production measured during 
week 38 after primary challenge (4 weeks after the second booster injection administered 
during week 34) are summarised in Table 8.6. The major finding is that the rumen pH 
pre-grain challenge and on "normal-' feed was significantly (FO.001) affected by 
vaccination treatment. The control animals had the highest level of acid and the group 
vaccinated with Sb A2 had the lowest acidity (highest pH). These data strongly suggest 
*n effect of vaccination on acid production during rumen fermentation on normal diets. 

/„ viva responses to the "intake" of excessive levels'of wheat are summarised m 
Table 8.7. There were significant <P<0.01) differences in rumen lactic acid 
concentrations with the sheep vaccinated with Sb A2. vitulinus (LV) and SR2 having the 
lowest concentrations' of iactic acid in the rumen. 

Faecal consisiency scores were siBnificantly (p<0.01 ) different in sheep vaccinated 
with different antigens. The sheep vaccinated against 5. egutnus consistently had more 
diarrhoea than the other treatment groups and these sheep also had the lowest feed intake. 

Table 8-6 Antibody litres <Ab units x 1000) at week 38, rumen fluid pH and 
potential lactate production measured in rumen fluid and faeces. 

• Animals in the control group had antibodies against LV at a level <2% of the group vaccinated against 

LV. and no antibodies against other antigen* used in this experiment. 



Treatment 


Antibody titrc Rumen fluid Potential lactate Potential lactate Faeces 
w^k nH Week 38 Rumen Week 38 Week 38 


Sb5 t . 


260 




27.3 


18.9 


A2 


30 


7.09 


19.1 


25,2 


Seq 


15 


6. 95 


18.6 


24.7 


L.V 


3492 


6.90 


16.8 


19.7 


SRI 


496 


6.75 


23.4 


28.8 


SU2 


690 


6.82 


13.6 


19.1 


trjntrol 


o- 


6.89 


30.6 


212 


*8 
SE 


0.001 
314 


0.001 
0,078 


NS 
6.0 


NS 
3.5 
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Table 8.7 Responses in vaccinated sheep to grain acidosis challenge FaecaJ 

. . „ norma i pelleted faeces and 5= diarrhoea. Feed 
consistency score were based on 1 - normal peu««» 

intake values are: g/d. 



Treatment 


Rumen 


. Rumen pH 


Faecal pH 




lactate 


} t^j-Z n ButJr 


(24 h after 




(32 h after 


wheat) 


usri pat^ 




wheat) 








25.5 


5.81 


6.51 


A2 


0.6 


5.99 


5.54 


Seq 


56.3 


5.65 


5,90 


L.V 


0.0 


5.91 


5.48 


SRI 


19.3 


5.83 


<S.I9 


SR3 


2.1 


5-83 


5.67 


Control 


OA 


6.16 


5,75 


Sij? 


0.0 1 


NS 


MS 


S£ 


12.7 


2.1 


0.45 



wheat 



1.73 

3.31 

3-73 

2.77 

2.25 

3.39 

2,31 



for 72 h after first 
wheat 



674 

639 

516 

599 

665 

697 

786 



0.01 
0.38 



MS 
69 



5 



Discussion 

The results of this study have shown that it is pebble to immune sheep ag^nst 
aggressive lactic acid producing bacteria that normally inhabit the aastxointestinal tract 
and that by producing antibodies to these lactic acid producing bacteria the anunai « able 
» a.ter the response to dietary carbohydrate overload. Chan.cs in response to the £ ratn 
overload challenge include reduced amounts of rumen lactic acid, accumulate » heep 
vaccinated with A2. SR2 and Cv. Sheep in *ese treatment groups had *• lowest levels 
of tactic acid of the vaccinated sheep. The treatment group with the highest rumen lacuc 
acid (S. ^uinus) had the lowest subsequent feed intake and the most .ever diarrhoea. 

It is concluded that lacuc acid bacteria other than Sb 5 can be u 5 ed as anugens to 
alter the animals ability to respond to fermentative acidosis challenge and that other 
bacteria such as AZ Cv and SRI may actually be more effective anugens in prepanng the 
animal to control lactic acid build up in the rumen following a carbohydrate challenge 
The onlv bact rial antigen used in this study that was not isolated from a rununant ammal 
(5 isolated from a horse) had the least effect in reducing lact.c acid 
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accumulation. This indicate, the importance of discovering and isolating the lactic acid 
producing bacteria specifically associated with type of animal and relevant *«. 

Example 9 

lso b.iono f pred<„n,nan, and ageresslv. lactic acid produce bacteria from 

rectum, of different vertebrate species vary depending on the subsu* available for 
f ™»o„ and the - of turnover of digest, in the Urge bowel a S *~ 
.verageresider^ time of bacteria - *■ •-«• Theamountandnamreofsub^ 

tueurv subara«s In the stomach and small intestine prior to passage of d lg e*a — *. 

bowel. Pt^iigestioo in the stomach and small intestine are. in ton, are ^fluenced 
b v the nuure and efficiency of digestive enzymes tsuch as amylase, amyloglucosmasc 
pepsin. pepsinogen brush -border carbohydrate degrading enzymes), rat. of mta*. and 
.ffactfv. of Chewing and.partici. size diminution such as occurs in the crop of btrd. the 
ratc „f digeso, passage (determined by factors such as ante... species. m«d seas, level of 

the large bowel is determined by the sise of companments such a, the caecum and colon 
r e,„iv. to the flow of digest, through th. compartment, the MM. for dtgesta 
residence ta different animal species can vary from days to Jus, several hours. Vax.at.on 
in residence time and th. amount and nature of substrate avaiiabie for fern,™ ,n 
different vertebrate species, consuming different diets, therefore means that there wtll be 
^ differs in the dominant lactic -id producing b**eri. that "ionise «« 
large bowel. 

Even in situations where it is well known that a species of bactena such as the 
lactobacUli or streptococci produce lactic acid it is essential to discover and isolate the 
actual strains of that ? enus specifically capable of surviving in the panicu ar dagesuve 
consent under the prevaiHng conditions of flow and subsume availabOuy wuh the 
ability to compete with other gut bacteria. Moreover it i. genual to .den«fy and sefcet 
. the straps) nuznerically important and capable of abundant iaede acid products The 
experiments described below were designed to discover and isolate the predommant lactic 
acid producing bacteria from the digestive tract of pigs, dogs and humans. Since there are 
no m aior phvsiological changes in the pH. temperature or anaerobic/aerob.c status of 
digesta during passage from the caecum through the colon and rectum, samples of faeces 
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„ere considered to provide suhab.e material' for isolatin* *. lactic acid bacteria of tb. 
lar»e bowel ofthe respective vertebrate species. 

^ is »„m»l,v processed* arindin, ^ ~ ^i., 

protein, vitamins and minerals - fc- » —P 1 *' ** * ^ 4 „ kg 

t a. * „ias in a commercial piggery. The pigs weignms 

faeces were taken from , pigs in P dered IO be in good health 

6 weeks of age were housed in group pens and v^erctfonsioerea » 

«d « weelcs a f e . ormality at the rime of sampling. The diet contained barley and 
with no signs ot abnormality ai in* . ^ Tri remain 14% 

soranun. (50:50 bv weight) as the source of grain and was formulated to contain ^ 1 
proL The level of feeding was designed to he ad Libitum and ^ offered to the 

animais twice per day. ^ . 5olalion of 

Faeces were prepared as described in Example 1 f ^ 
the most numerous species/strains of lactic acid bactcna. The pro 
the most *P production and isolating pure strains involved 

colonies for dominance and lactic acia pr . . _ roWth in a 

enumeration of tactic W — °» a rnodlf.ee semi sclccnvc MRS and 

, . t;. lon , n | p i Those isolates considered tne 
broth of alucose based BM 10 as desonbed m Example 1 . Those 

_ imponan. Uetie acid producers were studied mtcroscoplcaUv for punty and m 

morphological classification. microbes 

There were 2 isolates considered to be different front lactic ». 
isola ,ed in our previous research. These isolaUS ate described in Tab e ~d 
deposited with the Australian Government AnalyUca. Uborator.es (AGAL). 
accession numbers are summarised in Table 9.1 

. T.M.9.1 De«a„ S »ft».lac.i..^^ 

discovered in the faeces of pigs under commercial pigs ry 



Lab code number 



Description 



Preliminary classification 



AGA L accession number 
Date ot AG AL 
deposition 



Tab 01/07-3 



Short rods arranged in short 
chains and filaments, Gram 



prevoiella-iilie 

NM00/1263~ 
29 June 00 



LAB 02711-2 



Short straight rods witn 
round ends, , also long thm 

rods , i, 

"Sbn-slime producing lactic 



a^id bacterial isolates 
NM00/1263T" 



29 June 00 



M 00 Diseovery and isolation of lactic acid pr ducing bacteria from dogs 
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Two experiments were undertaken m identify *c mo* imponan, lactic acid 
ba<*cna » d. l»gc bewei of dog, on a high carbohydrate diets fed with, or without, the 
antlbiot.c feed Strive virginiamycin. As indexed in Ex^np.e . there are sttuatton, 
„, h ere the antibiotic feed additive virginiamycin produce, incomplete cotKrol over «.,<= 
a cid accumuiaUon in the digestive tract of ruminant anlmais. T*. experiment ouUtned 
beiow was undertaken ^determine the level of con.ro, of virginiamycin over !«..< , «d 
accumulation in the U^e bowel of dogs. The second experiment in this Example 9 was 
designed to discover and isoiate the dominant lactic acid, producing bacfcna from *. 
faeces of dogs fed the same did either with or without virpnumycin. 

_ . • lactic acid production In the large bowel of dogs? 

terms of its effect on faecal consistency and hind gut fermentation. 

De si gn : There were 4 treatment groups consisting of unmedicated control, and 
virginiamycin at 3 levels: 0-25, 0.5 and 1 mg/kg body weight. Dogs were acclimatised to 
a diet based on the tinned *o Frill,' dog food for approximately 2 weeks pnor to a seven- 
day treatment period in which fructo-oligosaecharide raftilose was added to the met at a 
rate of 3.5 g/kg metabolic body weight. There were five dogs per treatment. 

nf fiecal nH drv matter, consistency and chemical 
Measurements were made ot iaecai pn, urv «»» 

assays were conducted to measure VFA. D- lactic acid and L- lactic acid. 
Results The main results are summarised in Table 9.2- 

The effect of raftilose inclusion is to reduce pH by approximately 1 unit. The 
secondary effects associated with the increased acidity include more sloppy 
. consistency, reduced dry matter and increased lactic acid- 

There was little effect of the virginiamycin on the pH. faecal consistency, dry 
matter content and VFA concentrations. The only clear effect of virginiamycm m 
this experiment was to reduce the concentration of d-lactic acid. Virginiamycm 
had this effect on the lactic acid at all levels of inclusion. 

5-fimu normal faeces and l=diarrhoea 





Prc-Raftiiosc 
(mean all 
dogs) 


Control VM VM VM 
No VM 0.25 0.5 1-0 


Treat 
signif 
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pH 

Consistency 
Dry matter 
L-lactic 
D-lactic 
Total VFA 



PCT/At«M»/0080S 



6.0 
5.0 
25.0 
0.6 
0.1 
88.0 



63 
5.4 
3.4 
20.5 
11.5 
83 
80.0 



5.2 


4.9 


4.9 


3.6 


3.7 


3.8 


22.0 


22.5 


24.2 


2.2 


13.8 


11.8 


0.2 


0.4 


0.3 


80.5 


93.7 


73.5 



Olscu^n : Tta. w= high »f VFA U «-*«™ 

„r wi^c, o, — I-*— «- *• » - iu " iy ^ '; v< " of 7n 

. cvemdinc dh. =» PH -4 m^s 0* po<»«al beneficial effect, of reduced D- 
tadc acid assoeitted wifl, the indusion of vi r8 iniamycin. The o b ™n tha 

. i i . i_ j *~ nrti» effect on L-lactic confirms tnai 
virginiamycin reduced D-lacnc acid but had to Urtle ettect on 

virginiamycin does not always inhibit all lactic acid bacteria. 

2. Discovery and isolation «^^£^£7£gL before and then during 

Two dogs were fed a commercial dry dog food tor t wesi« 
^experimental period. Virginiamycin (EsUalin 20) was added to the diet of one dog for 
a period of 7 days prior to faecal samphng to provide 0.5 mg/kg body weight. Samples of 
feTO6S were taken for the analysis of P H and lactic acid concentrations at the same ume as 
those taken for isolation of lactic acid producing bacteria. 

isolation and purification of the lactic acid bacteria was achieved using the methods 

« . . ^ i« 1 ifloiic acid bacteria were isolated from the dog 

previously described in Example 1. Two lactic acio oawena 

..... A,rrW two from tlie dog treated with viTSiniamycm 
not treated with virgimamycin and a further two trom me a 5 

(see Table 9.3) 

Table 93 Characteristics of faeces and details of the lactic acid producing bacteria 
isolated from dogs. 



L(+)Lactate 
D(~)Lactate 
Faecal pH 
Lab code No. 



Description 



Preliminary 
classification 



'Accession >Jo 



Despot date 



Control (no virginiamycin) "M" 



2.55 mmol/L 
2.06 mmol/L 



5.49 



LAB 03/D 35 



Predominantly 
rods in fi laments. 
(Gram+i 



LAB 04/D37 

Preaomlnaruly large 



PrcvotcUa-likc 
TnCToO/12632 



cocci, occurring 
mainly in pairs and 
singly (larger than ihc 
S. bovis isolates 
SBRI (Gramf) 
Strepiococcus-like 



Virginiamycin "T 
0.34 mmoi/L- 



0.45 mmol/L 



"Lab 05/M3 



Prcckimirtontly small 
cocci < ihan I jim in 
diameter mainly as 
dioiococci (Gram -r) 



5.34 

LAB 06/P29 

Long > than Syxm thick 



29 June 00 



NM00/1263J" 



29 June 00 



"Enierocossus- 1 ike 



NM00/12634 



29 June 00 



rods, in singles and 

short cnatns. 



Non-slime producing 
lactic acid isolate 



NMQ0/1263S 
29 June 00 



(iii) Discovery and isolation of lactic acid bacteria from human 
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^ t«-> discover and isolate die most important lacuc a«d 
An experiment was conducted to discover ana 

producing Lceri. from ^ ° f * *>— -*» 8 t.I™ 

onsuming . norma, balanced die, with . ™*< - «»— " "f" T7 

Ige o *ui, and vegetables providing soluble -d iuso ta b.e non-sta-ch P='^^ 
The metois used to isolate the most imponan, 1-* -* ™ — " "^"^ » 

"e pH of the faeea, -Pie «. 6.5 and there were very low .eve* of .acUc^H 

, 0 «JL U+> lactate). ° f « W ° d0m,nant "° C " 8 

isolates are given in Table 1 9 A together with details of the AGAL lodgement. 

T.b..9.< D eK *i«.r4.i.*^^« 1 « b ' a " wiMl " , "'™ h " n "" 



Lab code of lactic acid 
isolaxe 


LAB 07 /HI 


LAP 0fc/H15 


Description 


Predominantly short roas 
forming filaments 


Endospore-forrning bacteria, 
rod shaped, straight with 
eprtr** fGram ■+■ ) — 


Preliminary 
classification 


Bacteriodes-like 


Mon-siime piuuuwm & 
acid isolate 

NM00/12637 




AGAJL accession No. 
Date ot ACiA-L 
deposition 


NMOO/12636 
29 June u0 


29 June 00 



20 



Example 10 

,„,.«„„ of lade acid producing bacteria fro- .he stomach 
Whiie M iaede acid production as a result of fermentation of carbohydr^ «ate 
place-'* the large bowel or hind gut It is also possible for fermemauon and ac 

tLLtlon ,0 occur in the stomach of some venebrate spec,,. — — ^ 
the stomach can be import in deveiopmen, of Veers in stomach. ™* ^ 
oarage ,s considered to be a result of acid secreted by - . 

-eneraii, eonaicW to *. true stomach of monogenic animal and humans , ,~ 
acidic .around PH 2) for growth and persistence of most bacteria, ape— » - ; « 
„„, considered to bacrena. fermentation in ,h. stomach contributes « the aetd .oadtn 
to digestive eomparuuent. However titere are non-acid secreting regtons ur the *oma* 
of most mono S asrric animals and it is in these parts to lacuc acid H» b — » 
survive, .n sle venebrates, including the horse, feed can be held in *. «-**r 
aevera. hours. Under * se conditions i, U possible to bacteria capabie of survvng 
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An expenme C onsisnng of pasture and 2 kg/d of 

„ . horse _ , «-^^7^. humandy ^ Contents o f tne — 
.round wheat for 2 weeks b^or ^ g „ ^ 

were removed and sampled for isolation 01 

methods described in Example 1. 

A mixed culture of iactic acid bacteria was dbcbvcrcd and elated from the 

. rn)nn ;« even at W 4 dilution and lactic acid 
stomach contents. There were numerous colonies even at i 

, t i„-«,tf» The ourificarion of individual strains nas not 
production was predominantly L(4-) lactate. The purm 

vet been completed. ... - in the 

• The resulis of this experiment show tha, .actio add produces 
swm ach of monogasrnc anlrcais other than horses may b« - « 
contribute to the acid load h, the s,o»»eh .ha, I. responsib.e ** u.cer formation . a 
IT ran" - —V ft d and m-aged domestic anim-a a. well as ™ 
nation of these strains, using the methods described in Example. 1. . •** - ^ 
Lies of Uctic acid — with inmost H..CS i„ vaccine prepare, d.agnesUe 
methods and developing pharmaceutical preparations. 

Seven ho.es gra*h,g ^ 2~ <"« — ^ ^ 

i tv,rAP weeks before the siair ot tnc 

parasites ustag a broad specu™ .vennecun vacciMtKl ^ «. 

experiment. At the start of the expert three of the horse were vaccm. B 
. .actio acid producing bac*™ * *-* Sb R. - AS) and * ^— (s™» SEP* 

Three weeks after the primary vaccination - «— " ~ ^ ^ 

samp.es of b.ood and faeces were taken prior to vaccination, a. the time o, the secondary 
vaccination and again 2 weeks later. «/ere 
^. p^-. W ^.re. Pure iso.ates of £ .few and 5. ^ «- 
„ rhawed and — in Basal Meduun .0 a, FormaHn was added to the o*»-« 
the end of the growth phase to achieve a final — - ™ 
harvested bv cemrifugation a, .7.000 g for 20 minutes. The s-n— 
berbre re-suspending the ceMs in »erile PBS flowed by ce„.rif»gat„n. The - 
v-W 3 f-ea in .his way before being counted and made .0 a final vc.umc » sten.e 
, PBS confining .x>0>» ceUs/ml. Prior to vaccination «,ua, ve.un.es of each bac^na, 
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suspension were mixed. , The mixed bacterial suspension was ihcn combined with 
aluminium hydroxide adjuvant (Alhydrogcl 1.3%) in equal volumes. The vaccine was 
administered subcutaneously on the neck of each horse {2 ml per injection with 5xI0 9 
cells of each bacteria per injection). Following each injection horses were regularly 
checked for any side effects of the vaccination and the injection site monitored by 
measurement. 

Results: The site reaction to the vaccine was clearly observed in all horses and decreased 
in volume to around 10 ml within 48 h for the primary injection and 96 h for the 
secondary vaccination. No adverse side effects were observed during the period of 
monitoring following vaccination. 

Table 11.1 Site reaction (volume in ml of subcutaneous oedema) following primary 
and secondary vaccination into the neck of horses with the dual bacterin Sb 
A2 and SE R2 





Primary vaccination 


Secondary vaccination 


Horse ID 


24 h 


48 h 


24 h 


48 h 


96 h 


1 


12 


12 


59 


36 


9 


2 


54 


IS 


90 


20 


9 


j 


5 


5 


56 


6 


6 


Average: 


23.7 


10.7 


68.2 


20.5 


8.0 


SE 


15.3 


3.0 


10.9 


8.8 


1.2 



Table 11,2 Antibody levels (ELISA absorbance) against S. bovis (A2) and S. equimis 
in scrum from vaccinated horses 





S. equinus (SE R2) 


S. 


bovis (A2) 




Horse ID 


Pre- 
vaccinaiion 


Week 3 


Week 5 


Pre- 
vaccination 


Week 
3 


WeekS 


l 

2 
3 


0.099 
0.097 
0.088 


0.087 
0.086 
0.128 


0.110 
0.135 
0.165 


0.053 
0.048 
0.060 


0.O53 
0.100 
0.096 


0.087 
0.130 
0.X29 


Average: 

SE 


0.095 
0.003 


0.100 
0.014 


0.137 

0.016 


0.054 
0.003 


0.083 

0.015 


0.115 
0.014 



There was good seroconversion and consistent antibody production against both 
bacterins in all horses (Tabic 1 1.2). The seroconversion and antibody levels measured in 
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TO pres™ tavenuon mates u* nicreorganism, or fn.gm.rn 

in . venebra... Id v~c*» - *- o{ producill5 fa^c acid 

wilhi „ *. ^ of «-«-. - ™ ££££ • 

Srreptococcus species and nan-slune pr 
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♦ *• inducts of S/r^tocoeciis *ov/r, Sfreprococcus equinus, 
medium 10 with glucose (0.5%). 



lsolaic — i- 

Streptococcus bow . 


1 

End products — _ — ■ | 

L, - Lactic + 


Streptococcus equinus 


U - Lactfcc 


CLostridium-Yk* vitulinus (LV Rl. LV 


TD _ Lactic 


ClosrricfiBm-lifce vitulinus (LV R3) 


L - Lactic, D - Lactic 


SeierK>mr>/ia* ruminanrium (SR RD 


L - Lactic Acetic, Propionic 


Scienomanas ruminantium (SR R2) 


L - Lactic, D - Lactic, Acetic, 


j SeLtnotnonas ruminaniium (SR R3) 


L - Lactic, P - l^^ic, AceLic, 



t. Bold indicates main fermeniaUon product. 
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- « <mm om) by S. (SR SR R2 and SR R3) cultures after 

Table 3 U.«are production (mmol/D by 5 ^ ^ fl g% ^ 

24h of anaerobic incubation in a broth of basal 10 g 

39°C. 
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and with starch was 7.20. 



OUV Rl- LV R2, LV|<LVR3) 
R4.LVR5) 




* Mean values ± SE. 
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